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PREFACE. 


There has been a gicat deal said of the impoitancc of anatomical knowledge, 
which is mm ei sally conceded to be the foundation of the study of medicine 

As a teacher of anatomy, I ha\ e used all my mfluence to impiess this on the 
minds of students, assunng them that the best book on anatomy is, and always will be, 
the body itself 

In the ciuiicula of the colleges and uimeisitics this is emphasized by a compulsoiy 
course in the dissectiug-ioom, and each candidate foi a degiee is obliged to dissect thiee 
paits — the head, and the cxtienuties, with contiguous poitions of the tiunk — at least 
once Fiom the knowledge gained b) these dissections, and fiom lectuies and text- 
books, a student is supposed to acqime the infoimatioii nece^S'iiy to enable him to work 
intelligently and beneficially in Ins piofc«sion He is expected to leain anatomy fiom 
his tlnee paits 

Cousideiiug the facts that the fust pait is geneially wasted in acquning the 
methods of using the instillments, that all the paits aie seldom caiefully injected with 
proper pieseivative, that the student lately has the oppoitnmty of seeing the visceia 
of the cranium, thorax, and abdomen m situ, much less of examining them and noting 
then size 01 stiuctuie and then lelative positions to one anotliei and to the cavities 
which contain them , and that often the value of the oppoitunity is not estimated until 
it is lost, it cannot be a mattei of wondei that students look upon anatomy as one of 
their chief difficulties, and that only a few continue its study aftei graduation Theie 
aie many practical obstacles in the way of obtaining bettei and moie abundant matenal 
foi such leseaich, but, aftei some yeais’ expenence, I am foiced to acknowledge that, 
even if these obstacles weie overcome, the distaste foi the actual laboi of dissecting, 
whieh, besides being exacting, is associated with much that is levolting, and even haz- 
aidous to health, vould detei many students from gaining that practical knowledge 
fiom peisonal obseivation which would enable them to lecogmze the diffeient tissues 
by the sense of touch as well as by the sense of sight 

In a ciowded Iectui e-ioom only those who aie veiy neai can see the demonstrations 
so as really to piofit by them Extempoie drawings aie of great value in awakening and 
retaining the interest of students, whose memories aie often oveitasked, and have an 
advantage ovei the most caiefully prepaied diagrams, models, or piepaiations, but theie 
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cannot be any means of illustiation equal to the ical thing in teaching, and the best 
substitute is that which aims at pioducing the most lealistic impicssions Such illus- 
tiations have been attempted m the plates foi the inesent voile 

Regional Anatomy, 01 the anatomy of the diifeieut legions of the bod) lndnid- 
ually cousideied, in the lelations of then paits to one anotliei, as they aie natural!) 
found, is leally the most ducet method of studying the subject It is also the most 
useful foim of anatomical icseaich, and, although it may at that sight seem moie 
difficult because it piescnts a complex in the place of a simple object, such as was 
demonstiated m the old method of considcung the bones, the ligaments, the muscles, 
the vessels, and the nenes as so many distinct stiuctuics, the gi eater intciest soon 
glowing fiom the evidence of its practical usefulness lull) compensites for the effort 
leq lined 

The inteiest which my classes hn\e shown in tins tientment of anatom; lias 
led me to undertake this uoik It is laigelj the lesult of liifoimation acquiied !>; 
dissecting, and of clinical obsenatious m hospit ll and pm ate practice In its 
piepaiation I have consulted such ancient and modem books on anatom; as 1 
could obtain, and ha;e gleaned fiom them much nifoimition which suggested mm; 
of the dissections show mg lelations of stiuctuics Iso quotation fiom 01 dnect icfei- 
ence to these ;voiks, how e;ei, is intioduccd in the text, which has also, foi the sake 
of clearness, been kept fiee fiom notes 

Assuming some pie;ious knowledge of the bones on the pul of the icadci, I 
have exercised the pmilege of adopting such modifications in the nomcncl ltme as ma; 
lendei certain paits moie easily compiehended, but hn;e ictnined such names and 
tcims as ha;e an histone association, belie; ing that the; add to the mtetest and fasten 
themselves on the mernoij, latlici than detract fiom the mastci; of so difficult a stud; 
It is to be legietted that anatom; loses much in consequence of the want of a definite 
nomenclatuie The suggestions of modem vuteis as to technical tcims, if accompanied 
by a couespondiug clearness of doscnption, might be of benefit to the student, but, 
while not uudei rating the importance of scientific exactness of cxpiession, I am of 
the opinion that the oidinaiy student’s attention soon venues of techmcalit; , whethei 
;vi itten 01 spoken, and I ha;e tlieiefoie made use of such teims in mj text as cxpeiicnce 
has shown to be most easily undeistood and lemembeied Anatom;, to be of use, 
must be made a practical and not a theoietical study It is difficult enough p) o ic 
nata, and, if liaid, need not be diy 

Should the pieseut book fulfil its mission, it will be by picsenting the mattci in a 
new foim, which it is hoped will piove mtei estmg and useful, alike to the piactitionci and 
to the student who intends to practise The plates aie expiessly piepaied to illustrate 
and veufy the descriptions, and aie as faithful representations of the dissections as the) 
could be made It should be borne m mind, liowe;ei, that no tine pictuie of the 
actual subject will have the distinct demai cation and clearness of a diagram, any moie 
than the lepiesentation of a natural landscape indicates mountains, ineis, and boundaiy 
lines with the exactness of a map Diagrams wall theiefore alwajs be useful to the 
student in showing lnm ;vhat lie ought to see, but such illustrations as aie here attempted 
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should be valuable m enabling lnm to recognize things as they actually are These 
representations aie intended to meet the need both of the beginnei in dissecting, who 
is appalled by the want of concspondence between that which he actually sees and 
that which he has been led to expect by diagianrs 01 description, and of those whose 
tunc is too gravely occupied by the piessuie of professional duties to valiant then 
dissecting foi themselves Accuracy has been the chief object, and I have lelied upon 
the unfailing piccision of the camera to piescnt the tine relations of the paits, which 
weie nr each case left m situ, only the adipose and connective tissues being lemoved, 
to give distinct nnpiessions Much thought, time, and expense have been given to 
the photographic details, such as the aiiangement of the light to modify the shadows, 
the exposure and development of the negatives, and the subsequent punting and toning 
of the pictures to get the desned effect foi the application of the watei-colois The 
coloring of the onginals fionr which the plates weic made on stone, under my peisonal 
supervision, was a study fionr natuie, with perhaps some excess of tint 01 shade, as 
might be expected wlicie the paints weie mixed and applied with moie enthusiasm than 
aitistic skill 

The dissections, in all about three hundred, weie invariably the vvoik of my own 
scalpel, and weic all done upon subjects selected as best showing the noimul relations 
of the parts, without pathological change, while such facts as secnr valuable legal ding 
the condition 01 modes of preparation aic mentioned m the description of eveiy plate 
Each figuie is also accompanied by a separate and complete explanatory table, — every 
number bciug placed in regular order, so that any object may be readily found 

To Messis Lippmcott Company , the publishers, my thanks aie due foi the vaimth 
with which they have entered into rnv undertaking, foi the stiong sympathy and in- 
terest they have shown in my woik, and foi the caie which thev have taken to piescnt 
the text to the icadei in a deal and attractive foim 

To Messrs Aimstiong & Co, of Boston, I am indebted foi then painstaking 
fac-similc icpioductions of my svstematized views of dissections, which pieseive the 
photographic accuracy and the icahstic effect of the coloring of the onginals, and 
which not only ought to lendei this an acceptable text-book, but should also awaken 
a keener intei est in the study of Regioual Anatomy 

george McClellan 


Pnn.A.DEX,rniA, October, 1890 
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biain as in Plate 6 ) 

Figure 2 

The convolutions and Assures on the external smface of the left hemisphere (From sumo 
biain as m Plate 6 ) 

PLATE S 
Figure 1 

The convolutions and Assuies of the inner suiface of the left liemisplieie of the ceiebruni, and 
median section through the base of the biain, ceiebellum, pons V lioln, and medulla 
oblongata (From same biain as in Plates 0 and 7 ) 
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Figure 2 

The com olutions and fissuies of the mnei surface of the light hemisphere of the cere- 
bium, and median section thiough the base of the biain, cerebellum, pons Varoln, and 
medulla oblongata (Fiom same biain as in Plates 6 and 7 ) 

NB— All the hguies lcpiesenting the biain aie fiom lecent health} specimens in a per- 
fectly natuial state, nlveh were prepared and pliotogiaphed shortly aftei death, the 
tissues being unaltered by chemical reagents 

PLATE © 

Figure 1 

The right side of the head, u ith the scalp removed, to show the topogiaphical survey of the 
skull in its lelations to the biain The temporal muscle and its fascia have also been 
i cmoi ed, to show their ndges 

Figure 2 

The light side of the head, with the skull removed, showing the dura mater and the main 
blanches of the great meningeal aiteiy This also lllustiates the contiguous relations of 
the tissues of the sc rip to the tables of the skull in their suigical application, and especially 
to the operation of tiephinmg 

PLATE lO 

Figure 1 

The duia mater removed, to show the vessels of the pia matei over the cortical surface of the 
right hemisphere (From same head as in Plate 9 ) 

Figure 2 

The pia mater lemoved fiom the light liemisplieie to sliou the sui face-markings of the fissures 
and coni olutions, and a topogiaphical suney of the subdivisions of the motor area of the 
operculai legion according to the most lecent investigations of the centies of function 
of the cortical suifvce of the cerebrum (Fiom same head as in Figuie 1 ) 

N B — The figures on Plates 9 and 10 were taken m succession from the head of an adult male 
in remaikable plijsical health, and represent the stiuctuies in their normal condition 
and position Comparison of the senes i\ ill demonstiate the peiplexities attending the 
study of ceiebial localization, and the paits to be encountered in ceiebial suigeiy 

PLATE 11 

Figure 1 

Transieise (coronal) section through the head just m fiontof the ears, passing through the 
basilar pait of the occipital bone below and the biegma above, showing the section of the 
brain, m situ , at the middle of the lateral ventncles (The figure iepre»ents the paits as 
seen from befoie ) 

Figure 2 

Honzontal section of the head, with the biain m position, showing the lateral ventncles and 
adjacent parts 

Figure 3 

Antei o-posterioi section of the head, with the biain in position, through the middle of the 
right liemisplieie The orbital muscles are seen m l elation to tbe eyeball 

PLATE 12 

Median antei o-postenor leitical section thiough the head, fice, and neck of a powerfully- 
built man, thnty years of age 
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PLATE 13. 

Figure 1 

The relations of the great vessels and neivcs it the bisc of the skull to the postorioi vail 
of the pliaivnx 

Figure 2 

The face laid open on the left side, to show the lelations or the salharj glands and the ac^ds 

and nenes to the tongue _ _ 

Figure 3 

The posterior vail of the pharynx opened, to show the 1 mux and the relations of the pilato 
and tonsils fiom behind 

Figure 4 

The lower jaw removed, to show the palate, the tonsils, the fnuce«, and the tongue extended 


PLATE 14 

Figure 1 

Transveise section of the neck of a negro (male), aged thirtv jenis, from the fifth ccmcil 
veitebia behind to the cncoid caitil ige in front 

Figure 2 

Trans\eise section at the root of the neck (s micas Figure 1) on a le\el with the first dors il 
a ei tebi a 

N B —These sections were made on a recent vv ell-de\ eloped cadaver, placed in the horizontal 
position, -without an> freezing oi hnidtnmg igent, and (lie plates lcprcecnt the rel itions 
of the puts ibsolutely as thej vvue 


PLATE 15 

Anterior view of the muscles of the fice of a vvell-dcv eloped mill, aged thirty -the a car®, 
showing the delicite interlacing of the fibies about the cornels of the cvcluls and mouth 
This dissection w as m ide vv ith especial care to demonstr ite the uialouiv of c xpres'ion in 
its application to the f icial mai kings now consideitd char ictcuslic of disorders put lining 
to mental, nervous, digestive, md respirutoij functions 
N B — The platjsma muscles have been removed from their attachment at the outer cornel’s 
of the mouth, vhercthej foim the laughing muscles of Santonin The -vessels and nerves 
have also been lemoved, as they aie shown in other plates, m ordei to give a cleaiei idea 
of the interdependence of the facial muscles 


PLATE 16 

Dissection of the superficial muscles of the light side of the head, face, neck, thorax, and 
aim (From a vv ell-de\ eloped male, aged thirty-five jeu-* ) The supcificial Ijmphntic 
glands and vessels of the face and neck median n on the photoginpli (aftei notes of m iuj 
dissections), to show their anangemeut and position 

PLATE 17 

The skin removed on the left side of the neck, to show the pi itjsinn mjoides muscle nnd the 
usual position of the great external jugular vein 

PLATE IS 

The superficial fascia removed fiom the left side of the fice, together with the platjsma 
mjoides muscle fiom the neck, to show the supeificial vessels and nerves in these regions, 
and especially the superficial relations of the parotid gi md 
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PLATE 19, 

The pmotid gland lemoved fiom the left side of the face, to show the branches of the facial 
nci\e, and the fascia lemoved fiom the postenor ceivical tnangle, to show moie cleaily 
the supeificial ceivical plexus of neives 

PLATE 20 

Dissection of the vessels and neives of the scalp and face on the left side, and the steino- 
mnstoid muscle lemoved fiom its stern il and claviculai attachments, to display the deep 
ceiMcal plexus of neives The fascial slip to the centre of the omo-liyoid muscle is also 
removed, to show the 1 el itions of the common cai otid ai tery and the intei nal jugular vun 

PLATE 21 

Deep dissection of the head and neck on the light side, to show the tempoml muscle un- 
cox eied by its fascia, and the lelative positions of the deep ceivical and the biaelnal 
plexuses of nerves 

PLATE 22 

Figure 1 

Dissection of the back of the neck, to show the superficial muscles and the nerves and arteries 

in the occipital tinngles _ _ 

Figure 2 

The deep pniotid region The malm bone and larnus of the Ion ei maxillmy bone have been 
removed, to show the pai ts beneath, involving the internal maxillaiy aitery (or deep 
facial artei y ) 

PLATE 23 

Figure 1 

The skin lemoved fiom the anterior legion of the neck, to show the platysma myoides muscle 
and the supeificial ceivical veins Figure 2 

The antenor ceivical muscles in lelation to the veins, ai tenes, and nerves The median laplid 
lias been cut tlnough, and the antenor thyroid muscles separated, to display the vessels 
ovei the laiynx and trachea 

PLATE 2<3: 

Figure 1 

The anterior legion of the neck The sterno-thyroid and sterno-liyoid muscles are removed, 
to show the thyioid body m position (Same as Plate 23 ) 

Figure 2 

The anterior region of the neck The isthmus of the thyroid body is divided, and the two 
lobes drawn to eithei side, to expose the depth of the tiacliea at the root of the neck, and 
its relation to the deep transveise thyroid veins (Same as Plate 23 ) 

N B — The dissections lepiesented in Plates 23 and 24 were made upon a thick, short-necked, 
well-dev eloped male subject, aged thuty-five yeais, to demonstiate the paits especially 
concerned m the operations of laiyngotomy and tiacheotomy 

PLATE 25 

Figure 1 

Deep dissection of the root of the neck The thyroid body and omo-hyoid muscle are hooked 
aside, to show the vessels and neives, and the clavicle is detached fiom the sternum 

Figure 2 

Deep dissection of the loot of the neck (Same as Figui e 1, the veins being removed ) 
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PLATE 26 


Figure 1 

The sternum aud cost'll caitilnges lemovcd to show the anterior mediastinum, and ptr- 
ticulaily the lelations of the pleura to the pciicnrdium 

Figure 2 


Dissection of the vasculai system of the foetus (at five months and a half) 

N B —The injection Mas introduced by the umbilical vein, and the photograph represents the 


actual size 


Figure 3 


Dissection of a child, tluee necks afterbirth, showing especially the relations of the tin mus 
gland md the supi wenal c ipsules 

Figure 4 


Photograph of a prepai ition (in the authoi’s cibmet), showing a remarkable disposition of 
the he ut and independent origins of all the gre it vcs'-tls fiom the root of the aorta 
N B — This specimen vv as lemovcd fiom the body of a voting man, aged tvvcntv-“iven \ear a , 
who died fiom phthisis There is no arch to the aoit i, and the position of the he irt, 
when diseoveied, w as -vertical w ithin the thorax, as shown in the ligtire There is onh 
one luiicleand one v entiicle No other abnormality of the arteries was found in the body 


PLATE 27 

Topogi aplneal survey of the front of the body of a well-developed adult male, with especial 
reference to the lccuracy of the relations of the thoriuc and abdominal vlsctri to the 
external suiface cov ciings 

PLATE 2S 

Front view of a natuial (ligamentous) skeleton of a Dtuopcan male, aged thirty-eight year-, 
showing the landuiaiks with then r^l itions to the surface covering 

PLATE 20 

The anterior wall of the thorax and upper part of the abdomen removed, to show the relations 
of the heart, lungs, diaphiagm, liver, stom ich, and spleen to the ribs and their sternal 
cartilages The lungs are mlkited (as in full inspiration), to indie ite the so-cdlcd area of 
the heart’s dulness (From a male subject, about forty years old, with normal condition 
of the organs ) 

NB — The subject upon which this dissection was made piesentcd the rare anomaly of a 
distinct eighth ti ue i ib on eitliei side This is vv ell show u in the plate 

PLATE 30 

The lungs inflated, so as to demonstrate the appioximation of their edges over the heart, ns 
in full inspiration 

N B — This and the succeeding plates (31, 32, and 33) vveie taken fiom a male subject, about 
tlmty-two years of age, who died fiom choking The lungs wcie absolutely healthy 
The pleuue vveie lemoved in the dissection 

PLATE 31 

The lelations of the lungs, in moderate distention, to the peiicaidium, ns in ordinniy' 
breathing Also the great vessels and uei ves at the loot of the neck The sternum aud 
costal cai tilages are removed 
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PLATE 32 

The relations of the lungs, paitmlly distended (as m tianquil lespuation), to the pencaidium 
Also the vessels and nei \ es at the loot of the neck 

PLATE 33 

The lelations of the lungs, when completely collapsed, to the lieait Also the deeper relations 
of the -\essels and neives at the loot of the neck The pencaidium is lemoved, and the 
libs sawn tlnough at then middle, to gi\e a bettei view into the cavity of the thoiax 
The clavicles also aie lemoved 


PLATE 3-4 

Piepaiation to show the lelations of the heal t witlnn the pencaidium 

N B — The libs are cut away, so as to give an umestneted view 

P L AT E 3 5 

Preparation to show the lelations of the lieait and the gieat vessels at the loot of the neck 
The pencaidium is opened and held aside 

PLATE 36 

Dissection of the pneumogastric nei\e on the left side, and its lelitions to the phrenic and 
sympathetic neives (Fiom a female, aged thirty-seven yeais ) 

PLATE 37 

The postenor mediastinum, exposed on the i ight side by lemoving the ribs neai their angles 
and diawing foiwaid the heait and lungs, to demonstiate the entiance of the vena azygos 
major into the superior vena cava, and the distnbution of the light pneumogastric and 
phi erne nerves 

PLATE 38 

The postenor mediastinum and its contents, as seen on lemoial of the doisal \eitebue (from 
the second to the ninth) \\ ith portions of their contiguous libs The lungs aie expanded, 
so as to show then piopei lelations postenoily 

PLATE 39 

View of the thoracic oigans fiom behind, the doisal vertebire (fiom the second to the tenth) 
with portions of then contiguous nbs lemoved The lungs aie displaced, to show the 
relations of the heart 

PLATE 40 

The noimal position and relations of the thoiacic aorta, seen fiom behind, the lungs being 
lemoved, to show then loots 

PLATE 41 

Figure 1 

The tlioiax of a young female, with the second, thud, fouitli, fifth, and sixth ribs lemoved on 
the left side, and the left lung diawn aside, to show the relations of the root of the lung 
and the apex of the heart to the diaphiagm 

Figure 2 

Transveise section tlnough the thoiax of an adult male, on a level with the lower boideis of 
the thud nbs an tei 101 ly and thiough the body of the eighth doisal vertebra postenoily, 
seen fiom below 
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list of illustrations to VOLUME I 
PLATE 4 2 

Dissection of the \nsculnr sjstem m a child eight months old, showing the principal arteries 
and -mus m tlieir proiier i elutions and positions 

PLATE 43 
Figuro 1 

ThefiontMew of the heait iemo\cd from the hod\, with the roots of the great xcssels arising 
fioin the sort i 

Figuro 2 

Section of the ughl auricle uid \cntncle, to show the interior of their cullies 

Figaro 3 

The posterior x lew of the he irt m relation to the thoracic tori i 

Figuro 4 

The posterior w \ 1 P of the left auricle uid xcntrlclo remoxed, to show the interior of their 
caxities 

PLATE 4 4 
Figuro 1 

Dissection of the anterior thoracic region, show ing the superficial f iseia and mammary glands 
on the left side and the gie it pectonl muscle on the right The arms nre driw n upw ard 
and outw ard, to bring the axil] 113 borders into prominence and expose their relations to 
tliexessels and lunpliatic glands, of import nice In opciations upon the breast (From 
a female, aged twenty -four xears ) 

Figuro 2 

Dissection of the muscles of the shoulder and axilla on the right «ide 'I he 1\ mphntie gl vnds 
and xessels are superposed upon the photograph (from notes of mnnj obsonntioiis), to 
show their proper relations 

PLATE 45 
Figure 1 

Dissection of the right axillary spice and inner side of the arm, to show the relations of the 
x essels and uencs 

Figure 2 

Deep dissection of the light axilla and inner side of the nrm The deltoid nnd pcctorihs 
major and minor muscles Are detached nnd reflected, to show the Intricate relations of 
the brachial plexus of nerxes to the nrterj and xeins 

PLATE 46 
Figure 1 

The anterior anew of the light elbow nnd forearm of an adult male, with tho superficial f iscia 
caiefully removed, to show the 1 elutions of the superficial xeins nnd nerxes 

Figure 2 

Deepei dissection of same aim as Figure 1 The bicipital fascia nnd tho superficial flexor 
muscles aie lemoved, xxlnle most of the superficial xeins nro ret lined, to preserxe their 
lelations 

PLATE 47 
Figure 1 

The radial border of the forearm and elbow , show ing the iclalions of the superficial x eins— 
the superficial fascia being carefully lemox’od— to the muscles and tendons 
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Figure 2 

The antenoi view of the left elbow, to show paiticulailj the bicipital fascia in relation to the 
supeiflcial veins and the deep vessels and neives 

Figure 3 

Dissection of the veins on the back of the hind and foieaim, with their lelations to the 
utidei lying tendons and neives 

PLATE 48 
Figuie 1 

Dissection of the palm of the right hand, showing the supeiflcial layer of the palmar fascia 

Figure 2 

Dissection of the palm of the right hand The supeiflcial layer of the palmai fascia is hooked 
aside, to show the deep layei of the fiscia and the superficial palmai aitenal aich 

Figure 3 

Dissection of the palm of the light hand, show mg the position of the supei ficial arterial aich 
and the relations of its digital branches to the nerves and flexoi tendons 

Figure 4 

Dissection of the palm of the light hand The tendons aie cut away, to show the deep palmar 
aitenal aicli and its lelations, etc 

PLATE 49 
Figure 1 

Dissection of the muscles of the light foreaim and hand m pronation, to show the relations of 
the extensor tendons of the thumb to the ladnil aiteiy 

Figure 2 

Dissection of the muscles and tendons of the back of the light foieaim and hand in extension 

Figure 3 

Dissection of the tendons of the back of the left hand, showing the lelations of the nerves 
and aitenes 

PLATE 50 
Figure 1 

The relations of the stiuetures involved m the opeiation of trephining the skull, as in a case 
of coitical epilepsy The disk of bone lias been leinoved and the pia matei partially 
detached, to expose the convolutions on the light hemisphere, supposed to include the 
centie of the movements of the hand, and especially of the thumb 

Figure 2 

Amputation at the left shoulder-joint by the oval-flap method (of Larrey), showing the icla- 
tions of the paits exactly as they appeal aftei the completion of the operation 

PLATE 51 
Figure 1 

Amputation thiougli the middle of the left aim by the antero-posterior oval-flap method, 
showing the proper relations of the vessels and nerves to the humeius, in a well-developed 
man, aged foity-eight yeais 
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Figuie 2 

Amputation at the left elbow-joint by the inteio-po-dei 101 flap method (of Dupuv tren), 
showing the lelatious of the seveied structui es immediate!} liftci the completion of the 
opeiatxon The olecianon pioce=s of the ulna is let lined, to pic-ei\c the function of 
extension of the tuccps muscle 

Figure 3 

Amputation thiougli the middle of the left foieaim h\ the antero-posteiioi o\al-flap method, 
show ing the lei itions of the &e\eied stiuct tiles on completion of the oper it ion 

PLATE 52 

Figure 1 

The second phalangeal joint of the middle finger of the left hand 1 ml open be an o\nl In- 
cision, as foi the nnterioi 11 ip of nil nmput ition it this joint, to show the relations of the 
bone sin fiees and the adj iceiit vessels 

Figure 2 

The metacaipo-plmlangeal joint of the middle fmgci of the left li md opened, ns in the fir->t 
stage of an imput ition (bv tlic 1 iter il-fl ip method) of the fmgci, to show the mpearmee 
of the ends of the bones at this joint The position of the joint, on the dor- il surf ice, 
befoic the incisions weie m ide, can bejudged b} comp uison with the adjacent lingers 

Figuio 3 

Amputation at the carpo-metncarpnl joint of the thumb of the left hand (l>\ the flap method), 
sliow'iug the lelative positions of the stiueturcs severed m the opemtion 

Figure 4 

The wrist-joint of the i igfil hand laid open In an oval incision, as for the don il flap in ampu- 
tation at this joint, showing cspeci ill} the nppeunneo of the nrticul ition between the 
lowei end of the ladius and the semilunai and scaphoid lmnes 

Figuie 5 

Vertical section thiougli the aiticul itions at the w list-joint of the > ir/h/ hand, to show the 
synovial membianes md the cancellous stiucture and air uigcmeiit of the c irpal bones 

Figure 6 

The left elbow-jomt lud open postcnorlj, as in the piocess of resection or excision of this 
articulation, to show the rel itions of the opposing bones and the ndjnccnt structures 

PLATE 5 3. 

Figuio 1 

Topographical survey of the light side of the head, ficc, and neck, with especial ndaptatlort 
to cramo-cerebial stud} , the localization of the areas of distubution of the sensor} neivos, 
and spots w heie electi ical stimulation pi oduces l cflex cont ract ions of some of the muscles in 
these regions Also the landniaihs foi the operitions of ti ichcotom} and of lai v ngotom} 

Figure 2 

The left hand in the position of pion ition, showing n topographical surve} of the nicas of 
distribution of tliescnsoiv n eives on the back of thohnnd and fingers, and spots where 
electrical stimulation pioduces icflex contiaction of some of the muscles 

Figure 3 

The right hand in the position of supination, showing a topoginpliical siuve} of theaieasof 
distribution of the sensoi y nerv es oil the pilin of the hand and anterior surface of the 
fingers, and spots vvlieie some of the muscles m ly bo cuiscd to contiact b} electiical stimu- 
lation Also the surface-miu lungs on the palm of the hand in i elation totheartenal arches 
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REGIONAL ANATOMY 

IN ITS RELATION TO 

MEDICINE AND SURGERY. 


THE REGION OF THE HEAD 

The surface-form of the head is always pronounced, because the 
prominences and depiessions, 01 landmai Jcs (Plate 1 ), of the skull aie 
slightly masked by the overlying soft structuies 

The thickness of the skull-cap vanes gieatly, and can only be con- 
jectuied fiom external appeal an ces The aveiage thickness is five milli- 
meties, 01 one-fifth of an inch, the thickest parts are in the basilar 
poitions, which are ongmally developed in caitilage, whereas the bones 
composing the vault aie formed in membrane In no other part of the 
skeleton is the combination of stiength and lightness so beautifully 
adapted to its pui poses as in the ciamum 

The contour of the head itself tends to avert the effect of external 
violence received at any point, and the natuial eminences and piocesses 
occui wheie protection to the biam is most needed, while in those parts 
wheie it is less needed the bones aie thm and light, so as to serve as 
a coveung with but little extia weight 

The hollows 01 sinuses of the cianial bones aie rudimentary at bnth, 
and lemain of small size up to about the ninth yeai, aftei which they 
giadually increase until puberty, when they undeigo gieat enlaigement 

1 
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THE REGION OF THE HEAD 


The bones of the head aie the frontal, two panetal, occipital, two 
tempoi al, sphenoid, and ethmoid They aie iinino\ably connected m 
the adult at then edges by the suluics, Minch iaiy In character 
accoiding to then position and adaptation The fiontal bone is onginally 
developed m two poitions, which become joined by the fiontal sutuie 
shortly aftei hath This suture usually closes lapidlj, so that it is 
obliteiated between the second and sixth }cai=*, but occasionally it may 
jieisist to the end of a long life Continued back v aid appi o\nna tel y 
m the middle line fiom the loot of the no^e and along the cotiisc of 
the fiontal sutuie to the occipital bone is the ndcipaucial 01 say dial 
mtuie, by which the two panetal bones aie dovetailed togethei The 
parietal bones aie connected with the fiontal bone by the coional 
sutuie, and with the occipital by the lambdoul sutuie The coional 
sutuie is moie deeply indented latei ally than aboie, and the lambdoul 
is lemaikable foi the toituous cotme of its deep dentations The junc- 
tion of the coional and sagittal sutuie-, the biegma, may be a=cei tamed 
on the living head by diawmg upwaid fiom the external auditoiy 
openings two lines, which will meet mei this point on the top of the 
head when it is held in the eiect position 

The point of junction of the lambdoul and sagittal sutuie 5 *, the 
lambda, is m the middle line, one-thnd of the distance fiom the 
external occipital piotubeiance to the biegma The lambdoul sutuie 
may be lepresented by a line diawn fiom the lambda to the apex of 
the mastoid piocess on each side The coional sutuie conesponds to 
a line diawn from the biegma to the middle of the zygomatic aich 
The point wlieie the antenor mfeiioi angle of the panetal bone is 
joined to the gieat wing of the sphenoid bone is the ptcuon, and is 
three centimeties, 01 about an inch and a quaitei, behind the external 
angulai process of the oibit At the sides, the aiclies of the skull aie 
maintained by the thm scaly maigins of the tempoi al bones oiei lapping 
the bevelled lowei edges of the panetal bones, fonning the squamous 
sutuies The top of each squamous sutuie is live centimeties, 01 about 
two inches, above the zygoma in the adult head 

The dentate sutures aie foimed by senations mainly fiom the outer 
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table of the bones of the veitex interlocking. They gradually dis- 
appear aftei the foitieth yeai, the cianial bones becoming fused together 
in old age (synosteosis), when they, like the rest of the skeleton, become 
moie poious and buttle and are m consequence more leadily fiaetured 

The closuie of the cranial sutuies usually begins on the inside of 
the vault, but theie is gieat variability as to the time and older in 
which it takes place 

The ase of an individual cannot be determined from the state of 
the cianial sutures They sometimes disappear at an early age The 
authoi has seveial specimens where not a sign of the coional, sagittal, 
01 lambdoid sutuies remains at the ages of thirty-three and thnty-seven 
years 

At bn th all the tabular bones aie soft and yielding and capable of 
ovei lapping one anothei, thereby facilitating the delivery of the head of 
the child In the subsequent growth of the bones the compact layeis 
are produced, foimmg the outer and inner tables, with an intervening 
cancellated structure, the diploe In old persons the diploe is often 
absorbed, so that the skull in some places becomes very thin, and it 
should be boine in mind that the plane of the inner table is not always 
equidistant from that of the outei, a matter of no little foment in 
applying the tieplnne 

The limiting membranes of the vertex bones are united at the lines 
of the sutures, and until ossification is completed there are interspaces 
at the angles of the panetal bones, known as the fontanelles These 
usually close in shortly after birth, with the exception of the anterior 
fontanelle, which occupies the bregma and does not disappear until the 
end .of the second year Until this is completely closed by ossific 
matter, theie is a depression in this locality, through which there is a 
regular pulsation perceptible, due to the action of the arteries of the 
biain Peisistence of the anterior fontanelle is generally indicative of 
liydiocephalus 

Occasionally congenital fissures occur befoie the normal approxima- 
tion of the skull bones is completed They most commonly occupy the 
occipital legion, and when they persist m the position of the lambdoid 



PLATE 1 


The landmarks of the skeleton of tho regions of the head, face and neck on the right side vv I tit their relations to 
the surface coverings 


1 The point of junction of the coronal and sagittal su 

tures (die breptna) 

2 The temporal ridge, for the temporal fascia, 

3 The parietal foramen (theolchon) 

4 The parietal eminence 

5 The squamous suture 

6 The point of junction of the lambdold and sagittal su 

tures (the lambda) 

7 The great u ing of the sphenoid bone (the pterion) 

8 The external auditor} meatus 

9 The mastoid foramen (the adcrion) 

10 The external occipital protuberance (the tnlon) 

11 The mastoid process of the temporal bone 

12 The spine of tho second con leal \ ertcbm 

13 The spine of the fifth cert leni v ortebrn 

14 The transverse process of the sixth cervical vertebra, 

v, ith best foramen for the v erlebrnl nrterj 

10 The spine of the seventh cervical v ertebra (the icrtchra 

prommens) 

16 The first rib 

17 The spine of the second dorsal vertebra 

18 The frontal eminence 


la The anterior Infi. rlor angle of the parietal bone 

20 The supra-orbltal foramen 

21 T lie •aiperclll'tr} ridge (the ophrpon) 

22. Tilt glaltella 

23 1 he exit rnnl angular proof"' 

21 The Junction of the frontal rnd nasal bones (the 
nn'ien) 

2-> The r.\gmnntle arch 

26 The Infra orbital foramen 

27 The “ceond upper molar tooth 

2? Thenngli of the lower Jaw (thr ponton) 

20 1 he mental foramen 

30 Hie top of tlit li) old bone 

31 The top of the th) mid t artllagc 
32. The cricoid cartilage 

33 3 he second ring of the trachea 
31 The acromlnl end or the clav lele 
3o Tho ncromlon prove s of the scapula. 

36 3 he top of the sternum (the rmmibntin) 

37 The coracoid pmcc's of the 'tapuln. 

3S The glenoid fo^a of the 'taptlla 


N B —This plate mas taken from tho skeleton of a vv ell developed Luropcan male, aged about llilrtj c cvcn v cars 
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sutures they may be mistaken for fiactures In this locality also aie 
frequently found isolated tuangular bony pieces ( Wormian bones), 
originating fiom accessory centres of ossification (Plate 3, Fig 3, Nos 
4 and 13) Supeinumeiary hones are also often found m hydiocephalie 
skulls 

The supercihm y ndges are the prominences which support the eye- 
brows They indicate m a measuie the size of the frontal sinuses 
within the bone, which are first foimed by absorption of the spongy 
substance (diploe) at the mnei angular processes of the oibits, and 
gradually spiead upward and outwaid 

The dimensions of the fiontal sinuses (Plate 12, No 25) cannot 
always be foretold by the external conformation of the ridges, and they 
often appeal to be formed by a letiocession of the mnei table, especially 
m elderly people They reach a greater degree of development m the 
male than m the female They are usually unsymmetncal, the laiger 
being on the side from which the nasal septum is bent 

The frontal sinuses connect with the an tenor ethmoidal cells and the 
middle meatus of the nose by a cuived canal called the infundibulum 
(page 113) The intervening point between the two superciliary ridges is 
called the ophryon Above the ridges are the frontal eminences (Plate 
2, No 4, and Plate 28, No 35), indicating the centies of primary ossi- 
fication of the original two halves of the fiontal bone of infancy, and 
corresponding m a measure to the development of the an tenor lobes of 
the cerebral hemispheres The glabella is the smooth aiea between the 
supeiciliaiy ridges above the nose Just below it is the point of 
junction of the nasal bones with the frontal spine, — the nasion 

The external angular processes of the orbits are the outer limits of 
the superciliary ridges The glabella and the angular processes aie 
subcutaneous, the ridges being covered by the superciliary muscles and 
integument (Plate 1) The supiaoibital foramen or notch is on the 
border of the oibital aich, just below the supeiciliaiy ndge, two and a 
half centimetres, or about an inch, from the external angular process 
The temporal ridge, for the attachment of the temporal fascia, starts 
from the external angular process and aiches backward, usually mid- 
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way between the squamous and sagittal su Lines The tempoial muscle 
is attached one centime tie, 01 about half an inch, below the attachment 
of the tempoial fascia, and sometimes a second distinct ndge is 
noticeable on the cianium The point of intei section of the upper 
tempoial ndge with the coional sntme is the stcphamon 

The panctal foiannna aie appioximately niidwaj between the bregma 
and the external occipital piotubeiance They aie iery near the middle 
line, and the aiea of the biam-case in then locality is often flattened 
This aiea is called the obclxon The pax iclal eminences aie the points 
wheie ossification fust began in the panctal bones They aie iciy 
noticeable, and conespond to the deielopment of the lateral lobes of the 
ceiebium 

The external occipital piotubeiance, the vnon, is on a line drawn 
lionzontally backwaid fiom the sockets of the incisoi teeth of the upper 
jaw Tins piocess is the thickest pait of the cianium, but is not always 
so piominent that it can be detected tlnough the scalp Fiom it on 
each side the supenor cuivcd line aiclies outwaul tow aid the mastoid 
process The mastoid jnoccsscs aie baldly noticeable dining childhood 
There is a continuous foimation of new' bone fiom the penosleiun on 
the suiface between infancy and pubeity, and dining this penod the 
piocess consists of cancellous tissue which can be leadily pcnetiated by 
the knife in mastoid disease At pubeity this cancellous tissue becomes 
hollowed by absorption into an -cells, and a laigei caul}, the mastoid 
antrum, all of winch communicate with one another and aie connected 
with the tympanum The antium is sepaiated fiom the ciamal cauty 
by only a tlnn loof of bone (Plate 3, Fig 5, No 1) The cells i ary 
in size in diffeient bodies, and on the two sides of the same head The 
pioximity of the lateial sinus lendeis it liable to become involved by 
extension of inflammation m suppurative disease of the mastoid cells, 
especially in the adult 

The mastoid foiamen is situated near the junction of the mastoid 
poition of the tempoial bone and the occipital It is the laigest of 
several foramina m this locality, and transmits a vein to the lateial 
sinus, and sometimes a small aiteiy to the duia matei. 
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The petrous poitions of the tempoial bones are hard and dense upon 
then sui faces, but, as they are hollowed within foi the lodgement of the 
stiuctuies composing the middle and the internal eai, they aie liable to 
fractuie The skull is not mheiently stiong at its base, and although 
undoubtedly fractuies do occur in this region by transmitted force fiom 
blows upon the veitex, yet fiacture by conh e-coup is not now admitted 
to be so probable as it was formeily thought to be 

The discliaige of cerebio-spmal fluid fiom the eai, which is one of 
the diagnostic signs of fiacture at the base of the skull, indicates that 
the internal auditoiy meatus must have been fiactuied and that a commu- 
nication has been established between the tympanum and the internal eai 
Sometimes a seious discliaige from the eai follows injury to the 
head, wheie fracture has not taken place this is due to escape of fluid 
fiom the mastoid cells through a ruptuie m the tympanic membiane 
Injunes involving the base of the skull must of necessity be senous, 
as in this legion the ca\ity of the skull is in 1 elation with the nasal 
cavity, the oibit, the fiontal sinuses, the sphenoidal sinus, the tympanic 
cavity, the uppei pait of the pliaiynx, and the spinal cord Besides 
these there are the foramina which give exit to the cranial neives 
(Plate 3, Figs 1 and 5, Plate 4, Fig 2, Plate 5, Fig 2, Plate 11, 
Figs 1 and 3; Plate 12, and Plate 13) 

The skm covering the head, which constitutes the scalp, is peculiarly 
constructed foi the giowth of the hair and foi protection to the vault 
of the cranium It is thicker than m any other part of the body, and 
is closely connected by means of the subcutaneous tissue with the aponeu- 
roses of the occipito-fiontales muscles, so that it moves freely with then 
contraction This mobility is very noticeable in infancy The leadiness 
with which the whole thickness of the scalp gives way in contused 
wounds is due to the intimate connection between the skm and the 
subjacent textures 

The subcutaneous tissue here consists of a dense fibrous structuie 
enclosing fat lobules (Plates 9 and 12), and resembles that of the palm 
of the hand This continues with the superficial fascia over the muscles 
at the back of the neck, and at the sides passes ovei the temporal fascia 
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The vessels, neives, lian -bulbs, and sebaceous glands aie contained within 
the meshes of this subcutaneous tissue 

The scalp haus mostly diveige fiom the obehon They vaiy in 
cliaiactei aecoiding to then coloi, length, and diameter, and the manner 
in which the hail -follicles aie set in the skin, being straight, wa\y, cuily, 
01 woolly, aecoiding to the stiaight 01 the cuived a\is of each follicle 
Fan bans aie finei and moie delicate than daik bans, and aie usually 
moie closely set in the scalp 

The arteries of the scalp aie the teimmal blanches of the tem- 
poial, supia-oibital, fiontal, postenoi aunculai, and occipital They pass 
towaid the vertex of the head, i mining m a toituous com-e fiom then 
ongins The tempo') al a) toy is the continuation of the external caiotid 
aitery after it has tunnelled tlnough the uppei paitof the paiotid gland 
(Plate 18, No 37) It is six millnncties, oi a quaiter of an inch, in 
fiont of the eai, and is accompanied by the temporal a cm and the 
aunculo-tempoial neive It di\ ides into the antenoi and middle tem- 
poral blanches, which mil immediately undei the skin (Plate 17, No 1), 
and may serve to indicate the pulse to the physician The snpia- 
orlntal at toy ascends with the supra-oibital neive (Plate 18, No 1) fiom 
the supia-oibital notch, oi foiamen, which is situated two and a half 
centimetres, or about an inch, fiom the outer oibital angle, tow aid the 
nose on the boidei of the oibital aich The fiontal ailcny and supia- 
trochleai neive (Plate 19, No 1) pass upwaid between the supia-oibital 
notch and the root of the nose 

The supra-oibital and fiontal aitenes come fiom the ophthalmic aiteiy 
within the oibit The postci lor aunculai ai toy and the occipital (Plate 
20, Nos 45 and 50) aie blanches of the external caiotid aiteiy The 
foimer passes with the posterior aunculai neive m a gioove behind the 
mastoid process of the tempoial bone, and the occipital aiteiy, accompanied 
by the gieat occipital neive, leaches the scalp at a point midway between 
the external occipital protubeiance and the mastoid process The antenoi 
branch of the tempoial aitery often becomes veiy toituous m the aged, 
and sometimes undeigoes calcaieous degeneration 

Owing to the toughness of the scalp in which the aitenes lamify, they 
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cannot be cli awn out, and do not retiaet when divided, as they do else- 
wlieie, and lienee incised wounds m this region are frequently attended 
with troublesome hemorrhage 

The veins of the scalp are quite large, and in a measure accom- 
pany the aitenes, receiving similar names m their diffeient localities, but 
their course is more dnect and they fieely anastomose Theie aie two 
fiontal veins, which geneially run parallel at the middle of the fore- 
head, sometimes being veiy prominent in life, and aie united at the root 
of the nose by a tiansveise trunk called the nasal arch Thence they 
branch into the angulai veins of the face, being joined by the supra- 
oibital veins At this point they leeeive branches from the supenoi 
ophthalmic veins and establish dnect communication with the cavernous 
sinuses ‘at the base of the biam Sometimes tlieie is only one tempoial 
vein 

The tempoial veins commence by anastomosing plexuses on the top 
of the head which form into anterior and postenor branches, and unite 
into mam trunks in close 1 elation to the temporal aitenes at the zygoma, 
where they receive the blood fiom the middle temporal veins coming fiom 
the substance of the tempoial muscles. The postenor aunculai veins 
descend behind the eai, receiving the stylo-mastoid veins, and empty into 
the temporo-maxillary veins The occipital veins follow the couise of the 
occipital artenes, passing beneath the deep muscles at the back of the 
neck and terminating usually m the internal jugulai veins At the 
mastoid portion of the temporal bone the mastoid vein enteis the occipital 
or the postenoi aunculai, thus communicating with the lateial sinus 
This is the laigest and most constant of the so-called emissaiy veins, 
which connect the extra- and the mtia-venous cneulation Besides the 
intercommunication by the ophthalmic and angulai veins and the mas- 
toid and occipital veins, theie aie many others which aie less constant, 
but of equal importance when they do occur The parietal foiamma are 
at the veitex m the vicinity of the median line, wheie the interlocking 
of the sei rated edges of the panetal bones foims the sagittal suture, and 
tiansmit veins fiom the scalp to the longitudinal sinus There is 
geneially a vein connecting the lateial sinus with the deep veins at the 

2 
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back of the neck tkiougk the postenoi condyloid foramen, on one side or 
the other, and theie are many apertures at the base of the skull through 
which veins pass connecting the cavernous sinuses with the venous plex- 
uses of the phaiynx and the internal jugulai veins A similai connection 
exists moie often than is supposed between the veins of the nasal fossm 
and the fiont pait of the longitudinal sinus tliiougli the foi amen caecum, 
which in such cases is not closed Theie aie also minute veins which 
connect the diploic veins (Plate 3, Fig 4) within the tabular bones of 
the skull with the veins of the scalp The emissaiy veins aie well 
woithy the attention of the physician oi suigeon, for tluough their 
various channels inflammation often spreads fiom the suiface to the 
mteiioi of the head, oi the reveise, as is witnessed where eiysipelas of 
the scalp induces meningitis, oi in external abscess following mjuiy to 
a sinus by a fracture oi the application of the tieplnne 

The lymphatic vessels of the scalp are m i elation to the prin- 
cipal veins The frontal lymphatics descend fiom the foiehead and 
eyebrows, some going to the lymphatics of the face and ending in the 
submaxillary lymphatic glands, while the gieatei numbei converge 
toward the front of the ear, where they entei the lymphatic glands of the 
parotid region (Plate 16, No 15) The panetal lymphatics pass to the 
mastoid glands, are foui or five in numbei, and he about the insertion 
of the sterno-mastoid muscle The occipital lymphatics go paitly to the 
sub-occipital glands m fiont of the occipital attachment of the tiapezius 
muscle, and partly to the deep cervical glands beneath the stemo-mastoid 
muscle at the middle of the neck The frontal, panetal, and occipital 
lymphatic vessels all communicate with one anothei 

The nerves of the scalp have been considered m then relations with 
the aitenes It will be noticed that they also pass towaid the veitex 
of the head 

In fiont are the supi a-orlntal and supra-trochlear branches of the 
ophthalmic division of the fifth ciamal nerve, — the tufracial (Plate 3, 
Fig 2) They give sensation to the integument ovei the top of the 
head and forehead (Plate 53, Fig 1, Nos 1 and 13) 

The supia-orbital nerve is often the seat of fiontal neuralgia, which 
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probably depends mucli upon whether the nerve issues fiom a distinct 
bony foramen or only from a notch In the temporal region aie the 
filaments fiom the oibital blanch of the supenoi maxillary division, and 
the aunculo-tempoi al nave fiom the infeiior maxillary division, of the 
fifth neive (Plate 19, No 20) All of these supply sensation The motor 
nerves aie denved from the temporal branches of the facial neive, which 
pass upwaid fiom among the lobules of the parotid gland to the anterior 
portion of the occipito-fiontalis, conugatoi, supra-auncular, and antenoi 
aunculai muscles Behind aie the postemoi am iculai h (inch of the 
facial neive, giving motion to the postenoi portion of the occipito- 
frontalis and postenor aunculai muscles, and the small and gieat occipital 
naves (Plate 22, Fig 1, Nos 3 and 8), the formei a biancli of the an- 
tenor division and the latter a branch of the posterior division of the 
second ceivical nerve These last aie the sensory nerves to the skm ovei 
the back of the head The aunculai bi anch of the pneumogastnc nerve 
(Arnold’s) emeiges fiom the aunculai fissuie just behind the concha 
of the eai, which it supplies The neives of the scalp communicate fie- 
quently with one anothei 

The cutaneous muscle of the scalp, the occipito-frontalis, con- 
sists of two fleshy poitions, the fiontal and the occipital, united by a 
broad aponeurosis, which is continuous with the aponeuiosis of the 
opposite muscle across the veitex and foims the galea capitis (Plate 15, 
No 1) In bald peisons the frontal muscles often plainly show m out- 
line on the sides of the forehead 

The frontal poi tion is a thin layei of pale fleshy fibres extending 
upward five centimetres, oi about two inches, on the side of the forehead, 
wlieie it joins the aponeurosis In the middle line, at the nasion, the 
fibies blend with those of the fellow muscle, sending a slip downwaid 
to intersect with the pyramidal nasal muscle The middle and outei 
fibies commingle with those of the oibicular and corrugator muscles at 
the eyebiows Some of the mneimost fibres are attached to the nasal 
bones, some of the outer to the external angular piocess of the orbit 
(Plate 15, No 3) The occipital portion is of a daikei color than the 
fiontal It takes origin by a tendinous insertion on the outer part of 
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PLATE 2. 

Figure 1. 


Skull showing topographical survey of the relations of 
brain, and the approximate loner lee el line of the cerebrum 

1 The bregma, the junction of the coronal and sagittal 

sutures 

2 The superior frontal sulcus 

3 The postei tor frontal or terlical sulcus 

4 The fi ontal eminence 

5 The stipci tor stephamon or intersection of the ridge for 

the temporal fascia mth the coronal suture, in its 
relation to the inferior frontal sulcus 

6 The line indicating the anterior limit of the corpus strl 

atum 

7 The glabella (or ophryon) 

8 The pterion, the junction of the great wing of the sphenoid 

bone mth the frontal parietal, and temporal bones, 
indicating the position of the ascending branch of 
the fissure of Sjluus in its relation to the corona! 
suture 


the sutures and eminences to the principal fissures of the 


D The nasion, the junction of the nasal and frontal bones 

10 The external angular process of the orbit 

11 The fissure of Rolando 

12 The inter parietal sulcus 

13 The parietal eminence 

14 The squamo parietal suture in relation to the horizontal 

branch of the fissure of Sylvius 

15 The line indicating the posterior limit of the optic 

thalamus 

1G The upper lemporo sphenoidal sulcus 

17 The external paricto-occipital fi'surc 

18 The lambda the junction of the lambdoid and sagittal 

sutures 

19 The lower lemporo sphenoidal sulcus 

20 The inton, tho external occipital protuberance 


Figure 2. 


The left side of skull with the parietal bone removed, showing the subjacent convolutions of the left cerebral hcml 
sphere (stripped of their membranes), with topographical sun ej of the motor area of the opercular region thus exposed 


1 The centre for the movements of the face (tho expres 

sions) 

2 The centre for the movements of the lips, tongue, throat, 

and larynx 

3 The speech centre 

4 The pre central, or posterior, frontal sulcus 

5 The ascending frontal com olution 

6 The ascending branch of the fissure of Sjlvius 

7 The centre for the movements of the fingers 

8 The centre for the movements of the thumb 


9 The centre for the movements of the wrist 

10 The centre for the mo\ cments of the shoulder and 

elbow 

11 The centre for the movements of the hip knee, and leg 

12 The centre for the moe ements of the foot and toes 

13 The fissure of Rolando 

14 The nscending pnrletal convolution 

15 flic horizontal branch of the fi'surc of Sylvius 

16 The external pnricto occipital fissure 

17 The cerebellum 
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tlie uppei curved line of the occipital bone and the mastoid portion of 
the temporal bone, and, immediately becoming musculai, its parallel fibres 
extend upward thiee centimeties, 01 about an inch, and then join the 
aponeuiosis The aponemosis of the scalp is continuous across the top of 
the head, and is more characteristic behind, where there is a median 
area chiefly composed of longitudinal fibies which aie attached to the 
external occipital protuberance and adjoining portions of the uppei 
curved line It is thinner m fiont, and at the sides, m the temporal 
legion, it is not so closely associated with the scalp, being continued 
ovei the subjacent temporal fascia as far as the zygoma Between the 
aponeurosis ( epimanmm ) and the delicate membiane ovei lying the skull 
bones (pei icrammn) theie is a layer of loose connective tissue, upon 
which the mobility of the scalp depends This mobility is leadily seen 
m the laising of the blows by contraction of the fiontal muscles, in 
many of the oidmary facial expiessions, and the laxity of the connective 
tissue is demonstiated m extensive scalp wounds, wheie a large flap may 
be peeled off fiom the skull Incised wounds gape most when they 
occur acioss the dnection of the fibies of the muscle The attachments 
of the occipito-frontales muscles, above descubed, constitute a limited 
area of suigical significance m case of wounds and mflammatoiy affec- 
tions attended with suppuiation m this legion This aiea is loughly 
indicated by a line drawn lound the head from the superciliary ridges 
above the zygoma to the occipital piotubeiance The pericranium is 
veiy thm in the adult, and exeicises only a protective influence ovei the 
skull bones, playing no pait m their nourishment It is unlike the 
penosteuni elsewheie, being destitute of its bone-producing properties, 
the bones of the ciamum lecemng then nutrition from the vessels of 
the duia mater 

The peiiciamum may be regarded as the remains of the outer layer 
of the developing membiane which sunounded the bones in eaily life 
It is veiy slightly attached, except at the sutures, where, m the young, 
it blends with the membrane between the soft and gi owing bones In 
the lattei instance sometimes extiavasations occur, due geneially to 
piessuie on the head at bnth, which are limited to one bone, commonly 
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the panetal In the tempoial legion the peneiamum is more adheient 
to the hone than anywhere else 

The temporal region coiresponds with the tempoial muscle, which 
occupies the teuqioial fossa The skin heie is somewhat diffeient from 
the scalp piopei, having a vanable quantity of fat in its subcutaneous 
tissue, besides the mdimentaiy aunculai muscles 

The tempo i al fascia is a bluish-white shining aponeurosis, underlying 
the above, of a veiy unyielding natuie, which fiimly binds down tbe 
tempoial muscle, and sends ladiatmg tendinous slqis among the outer 
bundles of fibies of the muscle which gieatly augment its power Above 
it is attached to the upper tempoial lidge on the fiontal and parietal 
bones, and below it is sepaiated into two leaflets which aie inserted into 
the outer and inner bordeis of the zygomatic aich Tlieie is usually a 
pad of fat between the muscle and its aponeuiosis at the zygoma, tbe 
wasting of which m emaciation and in old age occasions conspicuous 
hollows at tlie temples 

When the tempoial muscle is stupped of its fascia, it presents a fan- 
shaped appeaiance (Plate 21, No 2), with its fibres conveiging into a 
strong tendon, which is nisei ted into the coronoid piocess of the lowei 
jaw at its apex and antenoi boidei The tempoial muscle anses fiom 
the side of the skull one centimetie, oi a half-inch, below tbe attach- 
ment of the fascia Its deeper surface is m relation to the deep tem- 
poral arteries and nerves and to the internal maxillary vessels Its 
motoi lieives aie denved from the infeiioi maxillaiy neive The func- 
tion of the tempoial muscle is to laise the lowei jaw foicibly against the 
uppei With the masseter (page 122) and pteiygoid muscles it is con- 
cerned m the mastication of food 

The inequality of the thickness of the skull-cap has alieady been 
mentioned It depends upon the amount of the diploe between the 
outer and inner tables of compact bone This^structuie varies considei- 
ably, and its amount cannot be deteimined befoie a section of the bone 
is made The diploe contains a number of laige veins, which occupy 
channels m its stiucture and fieely anastomose (Plate 3, Fig 4) and at 
points have extra- and intra-communications with the veins of the scalp 
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and tlie sinuses of the dura mater When the diploe is reached by the 
teeth of a tiephme saw, the blood from the diploic veins wells up m 
a peculiar and distinctive manner 

The mnei table of compact bone is thmnei and moie buttle than 
the outer, and is m consequence called the vitieous table Thus its 
fracture is accounted foi in those eases where it has been bioken with- 
out the outei table being implicated, and m neaily all cases of com- 
plete fiactuie of the skull bones it is the internal table which is most 
bioken The egg-shaped foim of the skull has undoubtedly much to do 
with the diveision of the effects of violence fiom the biam, and explains 
the possibility of the occuirence of fractuie at the base of the skull fiom 
coni') e-coup 

When the skull-cap is removed its inner surface is found to be grooved 
for the blanches of the meningeal arteries at the sides, and along the 
median line about the attachment of the walls of the supenor longitudinal 
smus of the duia mater aie depressions for the reception of the so-called 
Pacchionian bodies 

The dura mater is the white, dense, fibious membrane which lines 
the inteiior of the skull, serving the double puipose of being the tiue 
(nututive) periosteum of the cranial bones and of affoiding a tough pro- 
tective envelope and support to the biain It is closely adheient over 
the whole of the base of the skull, where it is prolonged thiough the 
foiamma, becoming continuous with the peneramum and blending with 
the fibious sheaths of the neives and vessels which pass out of and into 
the cianium Over the vault its attachments aie chiefly in the position 
of the sutuies, where its outei fibious layei sepai ates to foira the venous 
sinuses Elsewheie it is comparatively loose, so that extiavasations fiom 
lupture of the meningeal vessels or purulent accumulations may collect 
between the dura matei and the bone and cause compiession of the brain 
When compiession occuis immediately on the leceipt of an mjuiy to 
the head, it is generally due to a depressed fiagment of bone, but if it 
follows after an mtei val it is piobably caused by an extiavasation of this 
soit It is woithy of note in this connection that luptuie of a vessel of 
the duia is usually followed by symptoms of compression more pronounced 
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than when one of the ceiebial vessels is involved, owing to the softei 
and moie yielding nature of the biam-substa nee On the other hand, 
when a ceiebral vessel is luptuied theie is little impediment to the 
escape of the blood, and often clots of gieat size aie found m the 
locality of one of the ceiebial vessels Even in the lines of the sutures 
the dura matei can be severed fiom its bony attachment by taking pains 
in the lemoval of the skull-cap (Plate 4, Fig 2), and theie is little 
dangei of wounding any of the sinuses with the tieplnne if the button 
of bone, when it has been cut thiough by that mstiument, is seized with 
the foieeps and exti acted by a gentle lotatoiy motion Dunng the giowth 
of the skull bones in childhood the duia matei is veiy adlieient, and does 
not allow extiavasations to collect between it and the inner wall of the 
cianium 

The Pacchionian bodies, depiessions foi which aie often noticed on the 
mnei table of the skull-cap, aie clusteis of whitish gianulations of vanable 
size (Plate 5, Fig 1) They fhst appeal about the seventh yeai, and 
mciease m numbei as age advances The localities in -which they aie 
liable to be found aie the neighboiliood of the gieat longitudinal sinus, 
on the outei suiface of the dura, and sometimes within the walls of the 
sinus itself They aie also, but laiely, met with in the fissuie of Sylvius 
and on the margins of the hemispheies They have been demonstiated 
to be hyperti opined villi of the aiachnoid membiane, which peifoiate the 
duia mater by piessmg outward, and cause the foimation of the pits in 
the bone by absoiption 

The duia mater sends veitical piocesses between the hemispheres of 
the cerebrum and those of the ceiebellum, and a tiansveise aiclnng 
paitition between the postenor lobes of the ceiebium and the ceiebellum 
(Plate 4, Fig 1) The lattei is called the tentorium, and selves to 
prevent the postenoi lobes of the cerebium fiom piessmg upon the 
cerebellum It is attached to the transveise ndges upon the mnei sui- 
face of the occipital bone, and extends lateially to the supenoi holders 
of the petrous portion of the temporal bones, and foiwaid to the clmoid 
piocesses of the sphenoid bone The veitical processes aie known 
lespectively as the falx ceiebn and the falx cerebelli The falx ceiebn 
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is leceived into tide longitudinal fissuie between tlie two ceiebral liemi- 
splieies It is attached m fiont to the custa galli of the ethmoid bone 
by a shaip point, and giadually becomes bioadei as it arches backwaid, 
assuming the cliaiactenstic shape of the blade of a sickle At its back 
pait it is connected with the uppei suiface of the tentonum The falx 
ceiebelli is projected into the notch between the hemispheies of the ceie- 
bellum and extends to the sides of the foramen magnum 

The aitenes of the duia mater aie veiy numeious, but the one of 
chief importance is the great 01 middle meningeal aiteiy (Plate 9, Fig 2) 
This vessel is a blanch of the internal maxillaiy aitery, and enteis 
the skull at the foiamen spinosum m the maigin of the gieat wing 
of the sphenoid bone wheie it joins the antenoi infeiior angle of the 
panetal bone, at the middle fossa of the skull It passes upwaid ovei 
the side of the duia matei in close connection with its two veins, and 
divides into antenoi and postenoi blanches, which aie received by giooves 
or channels m the mnei table of the panetal bone Yeiy often these 
channels become in places distinct bony tunnels, so that lemoval of a 
section of the bone so constiucted necessitates the ruptuie of the embedded 
aiteiy At the lowei antenoi angle of the parietal bone fiacture is veiy 
liable to occui, because the bone is peculiaily thin and weak, and, 
although the duia matei is adheient heie, m such an mjuiy the vessel 
can haidly escape laceiation In almost eveiy case of fiacture of the 
vault of the skull, attended with extiavasation of blood, it is one oi 
other of the branches of the middle meningeal aiteiy which gives way, 
and this may even occui without fiacture, owing to the loose attachment 
of the duia mater within the vault being sepaiated by the vibiation 
pioduced by a blow 

The othei aitenes which supply the duia mater and the various legions 
of the skull aie, m the temporal region, the lesser meningeal, which enteis 
at the foiamen ovale coming from the internal maxillaiy (Plate 22, Fig 
2), and a small twig fiom the ascending phai yngeal artery, which comes 
through the middle laceiated foiamen at the base of the skull Antenoi ly 
theie aie meningeal aitenes fiom the ethmoid and internal carotid aitenes, 

and postenoily blanches fiom the occipital, ascending pharyngeal, and 

3 
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veitebral aiteries The first two entei by the jugular foramen, and the 
lattei by the foiamen magnum 

All the veins of the dm a matei , with the exception of the two which 
accompany the middle meningeal aitery on either side, teimmate in the 
gieat sinuses They fieely anastomose with the diploic veins The duia 
mater not only affoids suppoit to the divisions of the biam-mass, but m 
ceitain jilaces sepaiates into two layeis, so as to foim canals, or sinuses, 
by which the venous blood fiom the biain and its membianes is conveyed 
without inteifeience to the internal jugulai veins 

Theie are as many as fifteen of these sinuses, but the most nnpoitant 
(from a surgical point of view) are the supenor longitudinal and the 
lateial (Plate 4, Figs 1 and 2) The lateral sinuses aie the main channels 
to which all the other sinuses conveige They often differ in size upon 
the two sides of the head They commence at the internal occipital 
piotuberance and euive outward and downward and inwaid to the jugulai 
foramina, being received in the grooves of the occipital and tempoial bones 
and included in folds of the tentonum In then couise they leceive veins 
from the cerebellum and fiom the occipital diploic veins, and aie joined 
by the petrosal sinuses They also communicate with the veins of the 
Scalp by emissaiy veins through the mastoid foiannna, and sometimes 
by the postenoi condyloid foramina It is owing to this intei commu- 
nication that many ceiebial affections aie lelieved by countei -nutation, 
or the application of leeches, m this region The swpei ioi longitudinal 
sinus (Plates 4 and 12) is foimed by a separation of the layeis of the 
falx cerebri in the line of the sagittal suture It commences at the fora- 
men caecum in front of the cnsta galli of the ethmoid bone, and passes 
backwaid, gradually becoming laigei, until it leaches the internal occipital 
protubeiance At this point the sinus deviates, usually to the light side 
It becomes dilated and teiminates m the eonespondmg lateial sinus The 
dilatation has long been known as the toi cnlai Hei oplnli, oi confluence of 
the sinuses (Plate 4, Fig 1, No 12) 

A tiansverse section of the supenor longitudinal sinus is found to be 
tnangulai, with the base of the triangle upwaid against the skull (Plate 
11, Fig 1, No 1) Its lowei angle is budged across at intervals by 
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slendei fibious colds, called chojdce Willisn This sinus leceives blood 
fiom numeious veins fioin the adjacent cancellous stiuctuieof the skull- 
cap, fiom seveial laige veins flora each hemisphere of the eeiebium, and 
thiough a venous lmk by means of the panetal foramen fiom the veins 
of the scalp These veins usually entei the walls of the sinus obliquely, 
passing from behind foiwaid (Plate 4, Fig 1) m a dnection contraiy to 
that of the blood-cunent in the sinus, piobably to pi event legurgitation 
-of blood into the ceiebial veins Veiy frequently theie is a communica- 
tion between the veins of the nasal fossae and the apex of the sinus, and 
in some cases of seveie epistaxis the sinus has been supposed to be tapped 
through such a connection 

The supenoi longitudinal sinus, fiom its position, is often subjected to 
wounds in fractuie of the skull, and less frequently in trephining The 
hemoirhage lesultmg is by no means so serious as to wanant great alarm, 
for there are many lecorded cases wheie such hemoirhage has been easily 
conti oiled by gentle piessur-e Obseivation has led to the supposition that 
the blood cnculates more slowly m the sinuses than m the oidmaiy veins , 
and theii construction seems to be especially for venous receptacles into 
which a leflux of blood can take place without exeicising compression 
upon the biam-substance The cavernous sinuses are the only other sinuses 
of importance, and that because of then intimate relations with the internal 
carotid arteries Owing to these relations, aiterio-venous aneurism some- 
times follows injury to the base of the brain The cavernous sinuses are 
truly venous plexuses situated at the sides of the body of the sphenoid 
bone, suiioundmg the carotid arteries They receive blood fiom the 
antenoi infeiior ceiebral veins, and through the ophthalmic veins from the 
orbits This lattei communication may lead to thrombosis of the sinuses 
by extension of inflammation from disease within the oibits along the 
ophthalmic veins The cavernous sinuses empty then blood by means of 
the uppei and lowei petrosal sinuses into the lateral sinuses 

The naves of the dura mater are the recuirent blanches of the fourth 
and some filaments fiom the fifth of the cranial neives Besides these 
theie have been demonstrated upon the dui a filaments fiom the ophthalmic 
and hypoglossal nerves, as well as some fiom the sympathetic nerve 
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PLATE 3. 


Figure 1. 


The base of the skull seen from within, showing the exits of the cranial nerves The dura mater lining the fossa; 
of the skull is retained, surrounding and forming shenths for all the nerves which nrc left tn sllu after the removal of 
the brain (From a female head, aged tw entj -one j cars ) 


1 The left olfactory bulb (or first 

cranial neri e) 

2 The left optic nene (or second 

cranial nerv e) 

S The left internal carotid artery 

4 The optic chiasm 

5 The motor oculi nerve (or third 

cranial lien e) 

6 The troclileans nene (or fourth 

cranial nen e) 

7 The trifacial nerve (or fifth cranial 

nen e) 

8 The abducent nerve (or sixth era 

nial nen e) 


9 The facial nene (or seventh era 
nial none) and the auditor} 
nene (or eighth cranial none) 

10 The liv poglossal nene (or twelfth 

cranial nene) 

11 The glosso phar} ngeal none (or 

ninth cranial nen e) 

12 The pneumo^astrlc nerve (or tho 

tenth cranial nene) 

13 The spinal accessory nene (or 

eleventh cranial nene) 

14 The crista gall! of the ethmoid 

bone 


15 The right frontal fossa 

16 Iho olliar} process of the sphe- 

noid bone 

17 The right internal carotid artery 
IS The temporal fossa 

19 The basilar portion of the occipital 

bone, joining that of the splie 
lioid 

20 Tho right occipital fossa 

21 1 lie internal occipital crest 

22 The internal occipital protuber 

mice 


Figure 2. 

The distribution of the branches of the trifacial (or fifth cranial nen e), and their relation to the arteries of the face 


1 The supra orbital nen e 

2 The supra trochlear nerve 

3 The infra trochlear nerve 

4 The terminal branches of the 

lachr}mal nene 

5 The infra orbital branch of the 

superior maxillan nen e 

6 Thesplieno palatine (s} mpatlietic) 

ganglion (or Meckel s ganglion) 

7 The descending palatine nen es 

8 The mfra-orbital nerve and artery 

9 The anterior and posterior dental 

nerves and arteries 

10 The superior buccal nerve 

11 The inferior buccal nerve 

12 The inferior dental nerve nnd 

artery 


13 The mental nen es and artcr} 

14 The optic nerve 

15 A nasal branch from the infra 

orbital nerv e 

16 The position of tlick idian nerve 

17 The branches of the Inferior max 

War} nerve to the muscles of 
mastication 

18 The ophthalmic nerve (or first di 

vision of the trifacial nerve) 

19 The anterior branch of the tern 

poral arter} 

20 Tlie nurictilo temporal nerve 

21 The posterior branch of the tem 

poral arter} 

22 The temporal arter} 

Figure 3 


23 The middle meningeal arter} 

21 The chorda tv mpanl nerve 
2.) The internal maxlllar} artery 

26 The occipital arter} 

27 The posterior auricular artery 
2S The facial nene 

29 Hie lingual nerve (or gustatory 

nerv e) 

30 The chorda t}mpnnl nerve where 

it joins w itli the lingual lien e 

31 The infra maxlllar} branch of tho 

facial nerv e 

3A The extcnial carotid nrten 
33 The internal carotid artcrv 
31 The common carotid arter} 

3o The facial artery 


The posterior view of a European skull ( the norma occipitalis ) Showing rcmarkablo kk ormtan bones (or o"a 
tnquetra) Eos 4 and 13 


1 The sagittal suture 

2 The left parietal foramen 

3 The left parietal eminence 

4 The left side of the upper portion of 

the occipital bone (Wormian) 

5 The lambdoid suture 

6 The left astenon 


7 The external occipital protuber 

mice (f/ie inion) 

8 The left mastoid process 

9 The digastric groove 

10 The obclion 

11 The right parietal eminence 

Figure 4. 


12 The lambda 

13 The light side of the upper portion 

of the occipital bone (llormian) 

14 The right nsterlon 

15 The right mastoid process 
10 The occipital crest 


The right side of a skull of an adult male, with the outer tnble rasped awav to show tlie diploic veins 


1 The fronto parietal veins vv liich 
communicate with the superior 
petrosal sinus 


2 The external parietal veins, which 

terminate usuall} in the mastoid 
vein 

3 The parietooccipital veins empt} 

Ing into the lateral sinus 


4 Tlie frontal v eins, w liich common! 

cate vv itli tlie supra orbital v eins 

5 The fronto sphenoidal v eins, vv liich 

connect w itli the deep temporal 


Figure 5 

Oblique section through the left temporal bone to show the t} rnpanic cavity and mastoid cells on one side, nnd on 
the other the membrana tympani, the ossicles and the Eustachian tube 


1 Tlie position of the squamo petrosal 

suture 

2 The eminence over the semicircu 

lnr canals 

3 The depression for the Gasserian 

ganglion of the fifth cranial 
nerv e on the apex of the petrous 
bone 

4. The internal carotid artery entering 
its canal 

5 The t}mpamc cav it} 


6 3 he p}rnmld for tho stapedius 

muscle 

7 The stapes resting on the fenestra 

ov alis 

8 The fenestra rotunda 

9 The aqueduct of rallopms 

10 Section through the mastoid cells 

11 The squamous portion of tho tem 

poral bone 

12 The position of tlie canal of Hu 

guier 


13 The tensor tv mpanl muscle 
1 i Tlie end of the manubrium of the 
malleus 

15 Tlie osseous portion of the Eusta 

cliian tube 

16 Tlie incus 

17 Tlie membrana t} mpani 

18 The st} loid process 

19 1 he mastoid process 
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The cerebral surface of the duia mater is lined by the delicate 
arachnoid membrane (Plate 5, Fig 1), which in the noimal state 
facilitates the pulsations of the underlying convolutions, owing to its 
piopeity of secreting a seious fluid The amount of fluid between 
the duia and the aiachnoid tissue is mconsideiable It is contained 
within the sub-dural space, so called m conti adistmction to the sub- 
arachnoid space, which is between the aiachnoid membiane and the sub- 
jacent vasculai tissue, — the pia mater The aiachnoid membiane is coloi- 
less and extiemely thin ovei the uppei suifaee of the hemispheies, but 
it becomes thicker at the base of the biam in fiont and behind the pons 
Vaioln, wlieie it is opaque At these localities tlieie is always a quantity 
of seious fluid which selves to suppoit the oveilying biam The aiach- 
noid fluid passes into the intei 101 ventneulai cavities of the biam by 
means of the opening into the fouitli ventucle foi the choroid tela 
(Magendie’s foiamen), and thus selves to exeit a sustaining piessuie 
both within and without, theieby pieventing the ill effects of concussion, 
and enabling one hemisphere to support the weight of the other when 
the head lests upon the side The aiachnoid membiane does not unite 
with the duia except where the ceiebial veins pass to the sinuses oi 
aiound the coipoia Pacchioni, and it does not accompany the pia matei 
into the sulci between the convolutions The arachnoid or cerebro-spmal 
fluid is a limpid liquid with a salty taste and a slightly alkaline le- 
action In cases of fiactuie of the base of the skull, involving the 
petious poition of the tempoial bone, the escape of the ceiebio-spmal 
fluid thiough the eai is a diagnostic feature, as previously stated 

The pia mater is a delicate net-woik of connective tissue m immediate 
lelatiou to the suifaee of the biam, containing within its meshes the lami- 
ficationS of the ceiebial vessels It closely follows the infolding of tlie 
biain-suiface, which constitutes the convolutions, and lines the gieat fissuies 
which chaiactenze the development of the oigan, and by some of them 
is continued into the ventneulai cavities Aftei lemoval of the duia 
mater many laige supeifieial veins will be noted passing between the 
layeis of the pia mater to empty their blood into the sinuses (Plate 5, 
Fig 1, and Plate 10, Fig 1) They do not legulaily accompany the 
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artenes, and on tlie surface of the hemisphei es they fieely communicate 
with one anotliex At the base of the hi am the jna matei becomes more 
dense and fibious, investing the ceiebial ciuia, the pons, and the medulla 
oblongata Here the contained aitenes divide into gioups of long vessels 
which penetiate the biain-substance and give use to the antenor and 
postei toi pei foi ated spaces 

The arteries of the bram aie denved fiom the two internal caioiid 
aitenes, which entex the base of the slcull tliiougli the caiotid canals in the 
tempoial hones, and fiom the two veitebial aitenes, which, aftei ascending 
thiongli the foiamen magnum, unite to foim the basilai aileiy on the 
suiface of the j>ons These main souxees which furnish the blood to 
the biam pursue a tortuous couise (Plate 3, Fig 5, and Plate 4, Fig 2) 
before they gam entiance into the calvanum, and immediately aftei- 
waid aie disjiosed in a lemaikable inosculation (the encle of Willis) 
(Plate 5, Fig 3), foi the puipose of equalizing and modeiating the flow 
of the blood in the seveial paits of the biam The internal carotid aileiy 
is surrounded by the cavei nous plexus of veins by the side of the body of 
the sphenoid bone, and blanches into the ophthalmic, antenoi, and middle 
ceiebial, postenoi communicating, and antenoi choioid aitenes The 
antenoi and middle ceiebial artenes anse fiom the mtei nal caiotid at 
the inner end of the fissuie of Sylvius Tlie foimei passes to the longi- 
tudinal fissuie, where it is joined to its fellow fiom the opposite side by 
the antenoi communicating aiteng , thence the two antenoi ceiebial aitenes 
run side by side, supplying the adjacent fiontal lobes and corpus callosum 
Tlie middle cerebial is the laigest hianch of the internal caiotid (Plate 5, 
Fig 3, No 18) Aftei giving off numeious small blanches to the antenoi 
perfoiated space to go to the corpus stnatum, it penetiates deeply into 
the fissuie of Sylvius, furnishing the antenoi and middle lobes of the 
hemisphei e The antenoi choioid bianch of the internal caiotid passes, 
by means of the slit (the hippocampal fissuie) m the middle horn of the 
lateial ventncle, to the choroid plexus The postenoi communicating 
aiteng is often of unequal size (Plate 5, Fig 3) on the two sides, and 
passes backward to join the postei lor ceiebial arteiy fiom the basilai, 
thus completing the arterial chain at the base of the bram 
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The branches from the postenor cerebral artenes communicate with 
those fiom the antenoi and middle ceiebial Befoie the veitebial aitenes 
join to form the basilai they give off small bianclies m the neighborhood 
of the medulla oblongata to the contiguous paits, meningeal and spinal 
bianclies, and the posterior ceiebellar aitery on each side The other 
ceiebellai aitenes anse fiom the basilar The basilar a atevy also gives 
off tiansveise twigs (Plate 5, Fig 3) as it lies in the median gioove on 
the pons, the auditoi y aileiy , accompanying the auditoiy nerve, being 
one of them The vessels which penetiate into the biain aie accompanied 
by delicate sheaths fiom the pia mater, which seive as lymphatic channels 
communicating with the sub-arachnoid and sub-dural spaces, the great 
ceiebial lymph-spaces 

The chief routes by which the pia mater conveys its capillaiy meshes 
into the bram-cavities are by the tiansverse fissui e, as the clioioid tela, 
into the lateial and third ventncles, and along the loof of the fourth 
ventnele, foimmg the velum mterpositum and choroid plexus 

The fiee intercommunication from side to side of the aitenes at the 
base of the brain is most impoitant, as theie is no anastomosis between 
the peripheral aitenes to the coitical surface and the ganglionic masses 
Softening of the bram piobably ensues upon inadequate collateral cn- 
culation of these vessels, whethei due to a pathological oi to a traumatic 
condition Recently it has been shown that there are special systems 
of nutnent artenes derived fiom the cucle of Willis, the central oi gan- 
glionic and the cortical aitenes These systems aie independent of each 
othei, and their teimmal aitenes {of Cohnhevm ) do not anastomose 

The most notewoithy group of vessels of the ganglionic system are 
the blanches fiom the middle ceiebral aitery which penetrate the anterior 
peifoiated space to supply the corpus striatum and optic thalamus on each 
side A paiticulai branch, the lenticulo-sti late arteiy, so called because of 
its distribution to the lenticulai and caudate nuclei, is often the souice 
of ceiebial hemonhage The coitical artenes aie peculiar in then mode 
of origin, being adapted to the immediate supply of blood to the biain- 
tissue They anse dnectly fiom the largei artenes m minute branches, 
which take a veitical or an oblique course, accoi ding to then destination, 
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those on the uppei boidei of a convolution being vertical, and those on 
the sides passing obliquely Those which penetiate the layeis of eoitical 
giay mattei to the centium ovale aie the medullary capillanes, and vaiy 
fiom three to five centimeties, 01 fiom one to two inches, in length These 
aie the teimmal aitenes piopei In consequence of the independence 
of these ceiebial capillaiy systems, many localized lesions, ansing fiom 
emboli obstiucting the blood-cunent, can be lecoguized and explained 
duung life Such a lesion may be limited to an aiea involving a special 
function, especially in the legion supplied by the biauches of the middle 
eeiebral aiteiy , — i c , the motoi centies and the faculty of speech 

As elsewhere m the body, the pnneipal vessels aie supplied with 
sympathetic nerves, and these foim in the head mtiicate jilexuses mainly 
around the internal eaiotid aitenes at the base of the biam 

Aftei removal of the pia matei, the biain-mass, with its fm lows and 
convolutions, is exposed dneetly to view (Plate 10, Fig 2) If the oigan 
is letained within the skull, the jnopei lelations which the suiface- 
mai kings of the biam bear to the ovei lying stiuctuies can he piofitably 
studied, and, as the subject of cr amo-cei eh al topography has now 
attained gieat lmpoi tance, owing to the lecent development of mtia- 
cianial suigery, it will leceive es|iecial attention 

In oi dei that a cleaiei comprehension of this difficult and complex 
region may be obtained, a succinct description of the suiface anatomy of 
the brain removed fiom the head will be given befoie explaining its 
application 

The brain (encephalon) is that poition of the cential neivous sys- 
tem which is contained within the cranium, and consists of the ceiebium, 
ceiebellum, pons, and medulla oblongata The ceiebium oveilies the other 
poitions of the biain, occupying the whole of tlie uppei pait of the 
cianial cavity Its base lests on the antenoi and middle fosste of the 
skull, and posteriory it is separated fiom the cerebellum by the tentorium, 
the aiching tiansverse fold of the duia matei The ceiebellum occupies 
the occipital fossae The pons (Vaioln) lests upon the basilai piocess 
and body of the sphenoid bone, and is connected with the ceiebium by 
the ciuia ceiebn, and with the ceiebellum by the ciuia eerebelli The 
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medulla oblongata is the portion below the pons, and lests upon the basi- 
lai piocess of the occipital bone It is continuous with the spinal cold 
The biam eonfoims m size and shape with the mteiioi of the skull, or 
bram-ease Its mass is to some extent related to the size of the body, and 
it is modified by the degiee of mental development of the individual to 
whom it belongs, the intelligence piobably depending upon the quality 
rathei than upon the quantity of the oigan Dunng mtia-utenne life 
the development of the ham is veiy active, and at bnth it is lelatively 
of laige size, of a soft pulpy consistence, piesentmg an approximation in 
foim and lelations to the adult biam It glows lapidly up to the seventh 
yeai, becoming giadually fiimei, and fiom that period until about the age 
of foity it mci eases veiy slowly Its full giowth is consideied to have been 
attained between foity -five and fifty yeais of age The aveiage weight 
of the biam m males is foity-mne ounces, in females, foity-foui ounces 
In old age it deci eases in a measuie commensuiate with the waning of 
the faculties The brain consists of giay and white neuial tissue vanously 
disposed, the giay mattei, composed mainly of nei ve-cells, being ananged 
on the cortical suiface, and in the ganglionic masses at the base of the 
oigan, the white mattei, made up of nei ve-fih es, being witlim, and seivmg 
to connect the giay poitions and to bung them into 1 elation with the 
spinal coid through the pons and medulla The giay mattei on the 
coitical suiface is ananged in seveial layeis of vanous foims of cells, 
which aie intimately sui rounded with numbeiless capillaiy vessels fiom 
the adjacent pia matei These cells aie connected thiough then pro- 
longations with the neive-fibies of the white substance The minute 
stiuctuie of the nei ve-cells and neive-fibies is described with the anatomy 
of the spinal coid in Vol II 

The whole biam is paitially divided into symmetncal halves by a 
median fissuie extending fiom befoie backwaul The aiea of the suiface 
of the ham is gieatly extended by the cortical gray mattei being 
megulaily laised m toituous convolutions {gym) 01 involuted into 
funows (sulci), so that, with gieat economy of space, its actual suiface 
is neaily six times what it would be weie it meiely a smooth envelope 
The numbei of convolutions and the depth of the furrows between them 

4 
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vaiy in diffeient biams, and consequently tlie extent of the giay surface- 
matter upon which the intellectual cajiacity depends is vanable 

All physical and moral actions have then perceptive centies some- 
wheie in the coitical substance of the ceiebium An animal may live 
aftei lemoval of its ceiebial heinispheies, but it will he insensible to 
penplieial distui bailee and incapable of exeicismg volition The antenor 
poitions of the liemispheies aie without sensibility, as is manifest in 
cases of wounds m which they have been injuied 

The cerebrum consists chiefly of two lateial masses, called, fiom tlieir 
shape, liemispheies, which aie paitially sepaiated by the falx ceiebn of 
the dui a matei being leceived into the gieat longitudinal flssuie between 
them At the bottom of this flssuie a band of white tiansveise neive- 
tissue connects the two hemispheres this band, owing to the decussation 
of its component fibies, is known as the commissu? e of the ceiebnm , or 
the coipus callosum (Plate 11, Fig 1, No 8) 

The liemispheies are not always of equal size, as the longitudinal 
flssuie is not always placed exactly m the middle line (Plate 6, Fig 1). 
The left hemisplieie has generally been found to he laigei than the 
right, and this has been attubuted to the moie dnect blood-supply to the 
biain on that side, the left veitebial and caiotid aitenes having indepen- 
dent ongins fiom the aich of the aoita The light hemisplieie is often, 
howevei, laigei than the left (Plate 6, Fig 1) m a biam otheiwise 
normally developed Each hemisphere consists of an auleno? ( fiontal ), 
a middle (tempo? o-sphenoidal) , and a posteuo? (occipital) lobe, which aie 
best seen on the undei suiface, and conespond to then lespective posi- 
tions in the fossae of the cianium Besides these theie aie the pa? icial 
lobe, placed between the fiontal and the occipital lobe, on the lateial and 
uppei suiface, and the cential lobe, situated within the flssuie of Sylvius, 
at the base of the hi am 

The disposition of the convolutions and fun ows on the surfaces of 
the two liemispheies is not identical, owing to the vaiymg development 
of the seveial localities It is, theiefoie, impiobable that any definite 
aiea will always possess the same group of neive-cells, for they may be 
on the suiface of a convolution m one biain, and in an adjacent funow 
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m anotliei, depending upon the lelative growth of the locality The 
piwiaiy fissui es of the ceiebial hemispheies — viz, the Sylvian, hippo- 
campal, pai leto-occipital, and calcanne — appeal dui mg the third month of 
foetal life The secondaiy fissui es, the most impoitant being the fissuie 
of Rolando, appeal between the fifth and sixth months The fuithei de- 
velopment of the fissuies, and consequently of the convolutions, occupies 
the last two months of foetal life and the fiist five or six weeks aftei 
bntli, at which time the ceiebial suiface can be cleaily mapped out 
The laigest and most complicated convolutions cliaiacteiistic of the human 
biam aie upon the uppei suiface of the hemispheies, fiequently blanch- 
ing toward the longitudinal fissuie m their couise like the lettei Y 
They do not exactly coi respond upon the two sides The most important 
of the convolutions on the external suiface of the hemispheies aie the 
cential, 01 panetal, convolutions, which are always the most peifectly 
developed in all animals whose biams are convoluted They occupy 
appioximately the same relative jiosition on each side of the biam, and 
aie sepai ated by the deep fissuie of Rolando 01 cential fissuie (Plates 6 
and 7) The area sui rounding this fissuie has been satisfactorily pi oved 
by physiological lesearch and pathological facts to involve the principal 
motoi functions of the body (Plate 2, Pig 2, and Plate 10, Pig 2) 
The fissuie of Rolando (Plate 6, Fig 1, Nos 3 and 13, and Plate 
7, Figs 1 and 2, No 1) usually begins close to the longitudinal fissuie, 
about its middle, on the uppei suiface, and runs obliquely ovei the outer 
convex surface of the hemisplieie downwaid and foiward, until within 
a short distance of the folk of the Sylvian fissuie The lesser wing 
of the sphenoid bone is lodged within the fissuie of Sylvius This fissuie 
begins (Plate 6, Pig 2, No 6) m a depiession called the vallecula, at the 
antenoi peifoiated space at the base of the ceiebrum, and passes outward 
as a deep cleft (Plate 7, Fig 1, No 22), which divides into an ascending 
oi veitical biancli two centimeties, oi a little less than an inch, in length, 
and a honzontal biancli, which passes backward and curves slightly 
upwaid It usually teiminates m the panetal lobe m a bifid extremity 
At the point wheie these blanches originate, a thud biancli passes trans- 
versely, and is hidden within the substance of the biam The branches 
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PLATE 


Figure 1. 


The rjght hemisphere of the cerebrum removed to show the falx cerebri and tentorium of the dura mater, and the 
relations of the great sinuses and their tributaries (From the same head as In Plates 9 and 10 ) 


1 The cut tissues of the scalp 

2 The outer table of the skull cap 

3 The diploic structure 

4 The inner table of the skull cap 

5 The superior longitudinal sinus 

6 The inferior longitudinal sinus 

7 1 ho falx cerebri 

8 One of the posterior tributary veins 

9 The venae Galem 
10 The straight sinus 


11 The tentorium ccrcbclli 

12 The position of the torcnlnr ITcrophlll 

13 One of the anterior tributarj \cins 

14 The com oliition of the corpus callosum of the left 

hemisphere 

15 The apex of the longitudinnl sinus passing to the fora 

men ctcum 

10 The nrterj of the corpus callosum 

17 The crista galli of tlic ethmoid bone 

18 The corpus callosum 


Figure 2. 

The posterior third of the skull and its scalp removed to show the posterior v leu or tlic dura mater and the conflu- 
ence of the lateral and occipital sinuses with the superior longitudinal sinus Also the posterior si„ments of the ccr\ leal 
•vertebra are removed to show the continuation of the dura mater of the brain with that of the spinal cord, the ganglions 
on the posterior roots of the cervical nerves, and the course of the vertebral artciics through the v ertcbml foramina 


1 The cut tissues of the scalp 

2 The section of the parietal bones at the sagittal su 

ture 

3 The dura mater over the posterior lobe of the left 

hemisphere of the cerebrum 

4 The great, or superior, longitudinal sinus 

5 The posterior branches of the left middle meningeal 

nrterj 

6 The left lateral sinus 

7 The left occipital sinus 

8 The left sub occipital (or first cervical nerve) 

9 The left vertebral artery curving upon itself before 

entering the foramen magnum 

10 The ganglion on the posterior root of the second cer 

v ical nen e 

11 The left transverse process of the atlas vertebra 

12 The descending branch of the posterior division of the 

second cerv ical nerv e, parsing to the third 

13 The ganghon on the posterior root of the third cervical 

nerve 

14 The left internal jugular vein 
lo The left common carotid artery 

16 The ganglion on the posterior root of the fourth cervical 
nerve 


17 The left stcmo-clculo mnstoid mu'cle 

18 Tiic ganglion on the posterior root of the fifth cervical 

nerve 

19 The left brncliinl plexus of nerves 

20 Tlic posterior branches or the right middle meningeal 

nrterj 

21 The right Intern! sinus 

22 The right occipitnl sinus 

23 The right posterior meulngcnl nrterj 

21 The right sub occipitnl (or llrst cerv icnl nerve) 

2j The right v ertebrnl nrterv at its curvature 

26 The occipitalis major nerve (or internal branch of the 

posterior division of the second cervical nerve) 

27 The right spinal ncces'orj nerve 

2S The descending branch of tlic second cervical nerv e 

29 The right common carotid nrterj 

SO The ganglion on the posterior root of the third cerv icnl 
nerve 

31 The right internal jugular vein 

32 The right v crtebral nrterv 

33 The dura mater of the spinal cord 

34 The right fourth cervical nerve 
3a Tlic right fifth cervical nerve 

30 The right brnclual plexus 
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of the fissure of Sylvius originate fiom the development of the hemi- 
sphere around the cental lobe (01 insula), which is usually coveied in 
(Plate 7, Fig 1), hut is occasionally visible (Plate 7, Fig 2, No 7) 
The poition of the hemisphere ovei lapping the cential lobe is called 
the opei culum, from its lid-like cliaiactei The fissuie of Sylvius is 
the most conspicuous of the ceiebial fissuies, and is easily recognizable 
The paneto-occipital fissui e is seen on the median suiface (Plate 8, Fig 1, 
No 5, and Fig 2, No 20) It begins at the calcarine fissuie neai the 
coipus callosum, and ascends veitically, ending on the external suiface, 
about an inch beyond the longitudinal fissuie It paitially defines the 
parietal and occipital lobes, and occasionally blends with the horizontal 
bianch of the Sylvian fissure The calcarine fissure (Plate 8, Fig 1, 
No 7, and Fig 2, No 23) begins near the postenoi boidei of the hemi- 
sphere and passes foiwaid, leceiving the paneto-occipital fissuie midway, 
and ends under the coipus callosum, penetiating into the postenoi horn 
of the lateral ventncle, dividing the hippocampal convolution 

The hippocampal fissuie extends from the gyrus foi meatus to the hip- 
pocampal hook The fascia dentata projects mwaidly thiough this fissuie, 
over which the pia matei passes to join with the choioid plexus of the 
lateial ventncle 

The ti ansverse fissure (of Bichat) is the breach between the cerebrum 
and the ceiebellum (Plate 7, Fig 1, No 12) This fissuie is due to the 
cerebral hemispheies being folded backward ovei the thalamic region, 
and it admits the pia matei into the mtenoi of the brain as the velum 
mterpositum 

The intei panetal fissure (Plate 7, Fig 1, No 5, and Fig 2, No 20) 
is the most impoitant of the secondaiy funows on the parietal portion of 
the hemisphere It is veiy variable in form and position, sometimes being 
connected with the paneto-occipital and sometimes with the horizontal 
biancli of the Sylvian fissuie Geueially it begins between the lattei 
and the Rolandian fissuie, and cuives backwaid somewhat parallel with 
the supenoi bolder of the ceiebium 

It will be noticed that the cliaiacter of nearly all the great fissuies 
v Inch separate the coitical suiface into lobes is vanable This is even 
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moie so with legal d to the smallei (inti a-lobulai ) fissuies between the 
convolutions in the diffeient lobes of the hennspheies The changes in 
the position of these funows piobably depend upon the variability of 
the development of then localities in diffeient biains 

The frontal lobe (Plate 6, Fig 1, No 2) consists of the ceiebral 
suiface situated m fiont of the fissuie of Rolando and over tlie lissuie 
of Sylvius This lobe is divided by funows (the friontal sulci) into foui 
principal convolutions (the friontal gyn), which aie subdivided into sec- 
ondaiy convolutions by modifications of then an alignment and connections 
The fiontal convolutions aie the supenoi, middle, and infeiioi, and tlie 
antenoi central (Plate 7, Fig 2, Nos 2, 3, 4, and 5) Tlie supenoi friontal 
convolution (Plate 7, Fig 1, No 15) is m l elation to the longitudinal 
fissuie, boideis on the antenoi pait of the coipus callosum internally, and 
extends to the undei suiface, wlieie it is known as the olfactoiy convolu- 
tion, from its leception of the olfactoiy bulb in a depi ession (Plate 6, 
Fig 2, No 2) The adjacent middle friontal convolution (Plate 7, Fig 1, 
No 17) also extends to the undei suiface, and is tlieie called the oibilal 
convolution The mfrenor friontal convolution (Plate 7, Fig 1, No 19) 
is below the preceding and in relation to the Sylvian fissuie It is now 
often called Si oca's convolution, oi the speech cenhe, fiom the localization 
of the movements of the lips and tongue, m aiticulation, in its postenoi 
portion 

The antenoi central or ascending friontal convolution (Plate 7, Fig 1, 
No 14) is separated fiom the three fiontal convolutions bj r the postenoi 
fiontal (oi veitical) funow (Plate 7, Fig 1, No 16), and it usually blends 
with the upper and lowei fiontal convolutions, and with the postei 101 
cential convolution, curving lound the ends of the cential frssuie of 
Rolando 

The panetal lobe occupies the uppei and lateral poitions of the 
hemisphere between the fissuie of Rolando and the external j>ait of the 
paneto-occipital fissuie, and is over the honzontal bianeh of the fissuie 
of Sylvius Theie are tlnee principal convolutions on the outei suiface 
of this lobe, — the postenoi cential and the supenor and mfenoi panetal 
convolutions 



THE REGION OF THE HEAD 


31 


The posies too central 01 ascending parietal convolution is, as befoie 
stated, oidmanly continuous with the antenoi central or ascending frontal 
The two convolutions thus completely sunound the fissuie of Rolando 
(on the coitical surface), and the area thus foimed is called the open culai 
lobe (Plates 6 and 7) The connecting poition above the fissuie of Rolando 
is the para-cento al lobule, and that below it is the inf) a-cenh at lobule The 
latter legion is consideied to be con elated with the movements of the head 
and face, while those of the aim and hand are leferred to the middle poi- 
tions of the anterior and postenoi central convolutions, and those of the 
leg and foot to the para-central region 

The supeoior and mfeiioi panetal convolutions are separated by the 
intei -panetal fissuie (Plate 7, Fig 2, No 20), and aie usually continuous 
with the convolutions of the occipital lobe by budges of gray matter called 
the annectent convolutions 

Both of the panetal convolutions are variously subdivided The 
infer wo is very tortuous, and commonly consists of two chief portions, 
the supeno) marginal and the angular convolution The foimer usually 
blends with the lower pait of the postenor central convolution and arches 
over the end of the honzontal branch of the Sylvian fissure to join the 
superior temporal convolution The angular convolution (Plate 7, Fig 1, 
No 7) is behind the supra-margmal and parallel with the Sylvian fissuie 
It usually joins the middle tempoial convolution by means of the two lowei 
annectent convolutions Upon the median surface the superioi parietal 
convolution joins with the upper extremity of the posterior central con- 
volution to form the picecuneus, oi quadrate lobule (Plate 8, Fig 2, No 
18), which is continuous with the convolution of the corpus callosum 
The occipital lobe , also variously subdivided, presents three puncipal 
convolutions, superioi, middle, and xnfeiior, which are subdivided by the 
occipital fissures and continuous with the convolutions of the panetal and 
tempoial lobes Upon the median suiface the superior occipital convolu- 
tion, somewhat tnangulai m shape, forms the cimeus lobule, placed between 
the pai leto-occipital fissuie and the calcanne fissure 

The suiface of the occipital lobe wdnch iests upon the tentorium is 
composed chiefly of two convolutions, the inner one of which blends with 



32 


THE REGION OF THE HEAD 


tlie hippocampal convolution and the outei one is the occipital pait of the 
occipito-tempoi al convolution They aie both continuous with the con- 
volutions on the undei suiface of the tempoial lobe The tempo) al lobe 
{tempo) o-sphenoidal) piesents on its outei suiface geneially tlnee defined 
comolutions, supenoi, middle, and infeiioi, sepaiated by vanously ananged 
tempoial fissures, and connected, as above stated, with the parietal and 
occipital convolutions 

The hippocampal convolution is sepaiated fiom the occipito-tempoial 
convolutiou, on the undei suiface, by the collate) al fissu) e It foims 
the flooi of the middle horn of the lateial ventucle, teiminating m the 
hippjocampal hook (piocessus uncifoimis) The calcaime fissuie divides 
the hippocampal convolution at the back pait of the coipus callosum 

The cential lobe, island of Beil, 01 insula, as it is vanously known, 
is situated within the folk of the Sylvian fissuie, wlieie it is occasion- 
ally paitially visible on the external suiface (Plate 7, Pig 2, No 7), 
and is oveilapped by the opeieulum It consists of fiom four to six 
small convolutions (the gyn opeiti), ananged side by side upon a tnan- 
gulai mass, and appealing, when exposed, veiy much like the fingeis of 
the hand when closed upon the palm These comolutions aie the fust 
to appeal m the foetus and among animals, and aie giadually enclosed 
by the othei pnncipal convolutions developing aiound them 

Behind the cential lobe tlieie aie usually seveial small convolutions, 
known as the tempo) o-pai total oi i eti o-msular convolutions They budge 
over the temporal and panetal lobes The fornicate convolution, oi con- 
volution of the coipus callosum, which is to be seen on the median suiface 
(Plate 8, Fig 1, No 16), extends lound the uppei suiface of the coipus 
callosum, beginning at the autenoi peifoiated space, and blending behind 
with the uncinate convolution below the quadiate lobule 

Cranio -Cerebral Topography — In the descnption of the landmarks 
of the head the lelations which the external parts of the cranium beai 
to the surface-coverings aie stated in detail The topogiaplncal suivey 
of the skull is heie consideied m its l elation to the biam (Plate 9, 
Fig 1) 

The points on the outei suiface of the calvarium which beai upon 
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the position of the principal fissures of the brain cannot always be defi- 
nitely determined thiough the scalp, even though the head be shaved, 
and the most careful observation, or calculation based on statistics of 
measurements, cannot insure accuracy, for no two heads are precisely 
alike in then confoimation and the airangement of their contents 

Only appi oximative results can be obtained by deducing from the 
landmaiks of any skull the relative positions of the parts of the biam 
which it contains A line drawn across the foiehead above the eye- 
brows m front, and along the side of the head, two centimetres, 01 a 
finger’s breadth, above the external angular process of the oibit, to the 
root of the zygomatic piocess and thence to the external occipital piotube- 
rance, corresponds in a measuie to the lower level of the cei eh urn (Plate 2, 
Fig 1) , the ceiebellum occupies the space below the latter portion of this 
line, but its lowei level cannot be defined externally, as it depends upon 
the extent to which the lower occipital fossae pioject at the nape of the 
neck The fiontal and panetal eminences seem to indicate the piopor- 
tionate development of the frontal and parietal lobes of the cerebrum. 
The panetal eminence coiresponds to the supra-maigmal convolution, 
and the frontal eminence to the supenor frontal convolution The pterion 
is the junction of the great wing of the sphenoid bone with the frontal, 
panetal, and temporal bones Here the fissure of Sylvius commences 
Its short ascending bianch is just behind and paiallel with the coronal 
sutuie, and its long honzontal bianch extends upward and backwaid 
acioss the uppei margin of the squamo-panetal suture on a line drawn 
on the side of the head from the nasion to the lambda (Plate 2, Fig 2, 
No 6, and Plate 58, Fig 1, No 18) The coional sutuie passes fiom 
the bregma, the junction of the coronal and sagittal sutures, at the 
top of the head, to the middle of the zygomatic arch The lambda 
is the junction of the sagittal and lambdoid sutures The external portion 
of the paneto-occipital fissuie is a little m front of the lambda The 
inion is the external occipital protuberance The upper end of the 
fissure of Rolando (Plate 2, Fig 2, No 13) begins at or near the middle 
line five centimeties, or about two inches, behind the coronal suture, or at 

a point one centimetie, or about half an inch, back from the middle of 

5 
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Figure 1 


The pm mater with its vessels ramift ing over the concolutions on the uppersurfacc of the hemispheres The long! 
tudinal sinus in position, w ith clusters of the Pacchionian granules w itliin it and upon either side 


1 The frontal sinus of the skull 

2 The forepart of the longitudinal sinus passing towards 

the foramen crecum 

3 The Pacchionian granules m relation to the left side of 

the longitudinal sinus 

4 The longitudinal sinus of the dura mater 


5 The a cmels of the pia mater o\ or the left hemisphere 
C The longitudinal sinus passing bacl ward to the tor 
cular Hcropliili 

7 Tiie Pacchionian granules in relation to the right side of 

the longitudinal sinus 

8 The a cssels of the pia mntcr o\ or the right hemisphere. 


Figure 2. 

The base of the skull with the cerebellum retained in the occipital fossa; Portions of the orbital roofs arc removed 


to show the neries and muscles passing to the ejeballs 

1 The fiontnl branch of the left ophthalmic non c 

2 The left supra trochlear lien e 

3 The left ei eball 

4 4 he left superior rectus muscle 

5 The nasal branch of the left ophthalmic none 

6 The fattj capsule of Tenon 

7 The left external rectus muscle 

8 The left optic neno passing into the optic fora 

men 

9 The left internal carotid artery 

10 The optic commissure 

11 The lien e to the left superior oblique muscle (or fourth 

cranial nen e) 

12 The Gasserian ganglion of the left fifth cranial nenc 

13 The cut end of the left abducent nen e to the external 

rectus muscle 


14 The left lobe of the cerebellum showing the superior 

cerebellar reins 

15 The ri„ht e\ eball 

lf> The right external rectus mu'tlc 

17 The frontal branch of the right ophthalmic nen e 

18 i he right superior rectus muscle 

19 The nasal branch of the rl B ht ophthalmic lien c 

20 The cnpsulc of T cnon 

21 Hie right optic nen e 

22 The right internal carotid arterj 

23 The pituitan fossa 

21 The none to the right superior oblique mu'cle (or 
fourth cranial nene) 

25 The Gns'erian ganglion of the right fifth cranial nene 
2G Section through the pons 1 arolil 
27 The right lobe of the cerebellum 


Figure 3 

The base of the brain, show ing the anastomosis of the arteries, called the circle of 11 illis (rrom an adult male ) 


1 The arteries of the corpus callosum within the long! 

tudinal fissure 

2 The arteries to the right frontal convolutions 

3 The right anterior cerebral arterj 

4 The right fissure of Sjlvius 

5 The anterior communicating artery 

6 The optic commissure 

7 The cut end of the right internal caroMd arterj 

8 The right posterior communicating arterj 

9 The right posterior cerebral arten 

10 The basilar arterj resung on the median grooi e of the 

pons Varoln 

11 Tiie right superior cerebellar artery 

12 The right inferior ceiebellar arterj 

13 The right a ertebral arterj 

14 The anterior spinal arterj 

15 The posterior inferior cerebellar artery 


10 The arteries to the left frontal lobe 

17 The left anterior cerebral arterj 

18 The middle cerebral arterj within the fissure ofSjl 

mus, which is displajed bj separation of the frontal 
and parietal lobes 

19 The cut end of the left internal carotid arterj 

20 The pituitarj bodv (in this case unusuallj large) 

21 The left corpus albicnns 

22 The left posterior communicating arterv 

23 The left posterior cerebral arterj 
2J 1 he left auditorj arterj 

25 1 he left posterior cerebellar artery 
2G The left a ertebral arterj 

27 The medulla oblonj ata 

28 The external branches of the left posterior cerebellar 

arterj r 
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the distance fiom the ophryon, 01 glabella, to the mion This fissuie 
passes obliquely downwaid towaid the honzontal blanch of the fissuie of 
Sylvius, and its lowei end is two and one-half centimeties, 01 about one 
inch, behind the coional sutuie wlieie it joins the othei bones to foim 
the ptenon The postei 101 frontal sulcus (01 funow) is just behind and 
paiallel with the coional sutuie (Plate 2, Fig 2, No 4) It is some- 
times called the veitical sulcus The ascending fiontal convolution is 
between the postei 101 fiontal sulcus and the fissuie of Rolando 

The uppei end of tlie postenoi fiontal sulcus leaches to about the 
middle of the fissuie of Rolando The mfenoi fiontal sulcus blanches off 
fiom it about on a level with the supenoi stcphamon, which is the point 
of inteisection of the coional sutuie and the ndge foi the tempoial fascia 
(Plate 2, Fig 1, No 5) Th esupenoi fiontal sulcus begins in the upper 
pait of the ascending fiontal convolution, ovei the postei 101 fiontal sulcus, 
and passes fonvaid and paiallel with the mfenoi The loivei end of the 
mfenoi fiontal sulcus is sepaiated fiom the fissuie of Sylvius by the opci- 
culum The %ntei -panetal sulcus is behind the fissuie of Rolando and 
paiallel with the gieat longitudinal fissuie betwmen the liemispheies It 
is midway between the lattei and the panetal eminence (Plate 2, Fig 1, 
No 12) The basion is the middle of the antenoi boidei of the foiamen 
magnum at the base of the skull 

The convolutions m the vauous legions aie designated accoidmg to 
then positions, and then lelations aie mapped out when the positions of 
the fissuies and sulci aie detei mined 

In seeking to asceitam the function of any locality on the ceiebium, 
it has been disco\eied, by means of gentle electncal stimulation, that the 
so-called inotoi cells aie only in the giay mattei on the sui face, and that 
faiadism of the sides and bottom of the fissuies pioduces no motoi 
leaclion 

The aiea of the opciculai lobe, which includes the cential fissure of 
Rolando, has been demonstiated to be the controlling centie of the moie- 
ments of the limbs (Plate 2, Fig 2, and Plate 10, Fig 2) This aiea 
consists of the following coi^ olutions the antenoi cential (oi ascending 
fiontal) conioluhon, m front of the cential fissuie, the postei wi cential 
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(01 ascending parietal) convolution, behind the cenlial fissuie, the para- 
central convolution, winch sui mounts the cential fissuie and extends on the 
median suiface of the hemisphere to the calloso-maigmal fissure (Plate 8, 
Fig 2, No 17), and the infra-cento al convolution, which sepaiates the 
cential fissuie fiom the honzontal bianch of the fissuie of Sylvius The 
infia-cential convolution is con elated with the movements of the face 
(mouth, lips, tongue, tin oat, and laiynx) Movements of the fingeis aie 
pioduced by stimulation of the coitieal suiface m the lowei portion of the 
anterior cential convolution, and movements of the thumb by stimulation 
of the corresponding poition of the postenoi cential convolution The 
centie for the wnst is just above the latter, at about the middle of 
the cential fissuie, and that foi the elbow and sliouldei a little lnghei 
Obseivation has shown that the centies for the uppei extiennty embiace 
the adjacent poitions of the convolutions on both sides of the cential 
fissuie (Plate 10, Fig 2) The movements of the lnp, knee, leg, foot, 
and toes are piesided ovei by the paia-cential convolution and the 
contiguous paits of the antenoi and postenoi cential convolutions 

The intei -panetal fissuie is probably the postenoi limit of the motor 
area 

The frontal lobe of the biain antenoi to the motoi legion seems to be 
related to the highest piocesses of the mind Lesions m this locality are 
generally followed by pioportionate mental detenoiation 

The sensonal area has not been conclusively detei mined, but it is 
believed to include the geneial suiface of the eeiebium postenoi to the 
inter-parietal fissuie, limited externally by the paneto-occipital fissuie 
(Plate 7 and Plate 10, Fig 2) and internally by the calloso-maigmal 
fissure (Plate 8) 

The centre for the movements of the eyes and eyelids involves the 
angular gyrus , while the centie foi vision extends fiom the angular gyrus 
over the occipital lobe and adjoining poitions of the tempoial and panetal 
lobes The centre foi hearing seems to be localized m the fiist and second 
temporo-sphenoidal convolutions The centie foi smell is supposed to be 
established m the hook of the hippocampal convolution, and the centie 
for taste just below it The speech-centie has alieady been mentioned 
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in tlie descuption of tlie mfenor fiontal convolution (page 30) It is 
postenoi to tlie folk of the fissuie of Sylvius 

Tlie function of the island of Reil, 01 eential lobe, is not detei mined, 
but, fiom its development, its position, and its 1 elation to tlie otliei lobes 
of tlie biain as well as tlie basal ganglia, it piobably plays an impoitant 
role m the association of their 1 elated functions 

Duiing life the vessels of the pia niatei aie engoiged with blood, 
especially if the patient has been undei the influence of alcohol 01 an 
anaesthetic, and the subjacent ceiebial fissuies and sulci aie indistinguish- 
able thiougli an opening in the skull All that is possible, theiefoie, 
is to conjectuie 01 mfei what poition of the coitical suiface of the biam 
is at the bottom of a hole made by the ti epliine (Plate 50, Fig 1) 
That the lesults of operative intei feience with the biam-stiuctuie 
should so often venfy diagnosis is cause for wondei, when one consideis 
the unceitain featuies of the anatomy of localization (Plates 9 and 10) 
Repeated examinations of the lelations of the fissuies to caiefully mapped- 
out points after lemoval of a disk of bone on the heads of many cadaveis 
have shown the authoi the fallacy of depending solely upon measurements, 
and the impoitance of making the aitificial opening in the skull large 
enough to enable the opeiatoi to see the paits exposed 

The base of the cerebrum is subdivided, as alieady descubed, into 
antenoi, middle, and postenoi lobes foi each liemispheie The postenoi 
lobes aie sepaiated fiom the cerebellum by the tentonum of the duia 
matei 

When the entile brain is lemoved fiom the calvarium aud its undei 
suiface (Plate 6, Fig 2) examined, the anangement of the objects 
bi ought to view can be best studied by commencing m fiont The longi- 
tudinal fissuie, appioximately m the middle line, separates the fiontal 
lobes Within the longitudinal fissuie is the tiansveise commissuie, oi 
coigns callosum, fiom which white bands pass backward on each side to 
the fissuie of Sjlvius They aie called the of the coipus cal- 

losum The lamina cinciea is a thin layei of giay tissue extending fiom 
the coipus callosum to the optic commissuie The fissuie of Sylvius, 
between the fiontal and middle lobes, lodges the middle ceiebral aitery, 
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and the fissuie begins m the vallecula, winch is also known as the antenor 
peifoiated space, because it is peifoiated by the vessels which supply the 
coipus stnatum Tins antenoi peifoiated space is the appaient ongm of 
the thiee loots of the jhst ciamal naves (01 olfactoiy bulbs) (Plate 6, Fig 
2), on each side Each olfactoiy bulb is leceived into a sliaight funow 
on the oibital suiface of the fi ontal lobe and lies on the ciibnfoira plate 

of the ethmoid bone (Plate 3, Fig 1, Flo 1) The outei white loot of 

the olfactoiy bulb onginates m a nucleus of giay niatlei in the antenoi 
pait of the middle lobe of the hemispheie, and fiom the fissuie of Sylwus 
passes along the outei side of the antenoi jieifoiated space The middle 
giay loot takes ongm fiom the antenoi peifoiated space and the funow 
in which it lests on the fi ontal lobe. The mnei white loot anses fiom 
the gyms foi meatus on the median suiface of the hemispheie The olfac- 
toiy bulbs aie in leality the piolongalions of the fi ontal poitions of the 
ceiebial substance On then undei suiface, as they icst on the cnbn- 
foim plate of the ethmoid bone, they give off about twenty ncives, which 
aie distnbuted to the nasal mucous membiane (page 116) Behind the 

lamina cmeiea is the optic comimssuic, foimed by the union of the optic 

tiacts, which anse fiom the antenoi lobes {nates) of the coipoia quadn- 
gemina, the coipoia gemculata, and the postenoi poitions of the optic 
tlialami, winding lound the eiuia ceiebn 

In the skull the optic commissuie lests upon the olivaiy pi ocess 
of the sphenoid bone, and fiom it the second cupual naves (oi optic), 
sunounded by piolongatious of the duia matei, pass into the mbits 
tlnough the optic foiamina and enter the back of the ej'eballs (Plate 
5, Fig 2, Nos 8 and 21), eventually expanding into the letinm The 
ophthalmic aitenes accompany the optic nerves tlnough the optic foiamina 
The commissuie consists of lateial fibies which pass fiom one optic tiact 
to the optic neive of the same side, antenoi fibies which jwss fiom one 
optic nerve to the otliei optic neive, postenoi fibies which pass fiom one 
optic tiact to the otliei optic tidet, and middle decussating fibies which 
cioss fiom the optic neive of one side to the optic tiact of the otliei side 
The tuba cmeieum is the giay prominence behind the optic commis- 
suie This piommence is the floor of the thud ventncle of the brain, 
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and fioni it is piojected a led-coloied conical tube, the infundibulum, to 
wlncli is attached the pituitai y body (Plate 5, Pig 3, No 20) The 
pituitaiy body is lodged m the sella tuicica of the sphenoid bone (Plate 
12, No 27), and is difficult to retain in lemoving the biam fiom the 
skull It consists of two lobes, the postenoi one being ongmally a pio- 
longation downwaid of the cavity of the thud veutncle tluough the 
infundibulum Usually m latei life the cavity in the postenoi lobe of 
the pituitaiy body is obhteiated Behind the tubei cmeieum aie the 
coipoia albicaniia (Plate 6, Pig 2, No 34), which aie foimed by the 
bulbs of the fonnx, the fibies of which pass dowmvai d, and then, after 
twisting in a figui e-of-eight mannei, pass upwaid to end in the optic 
tlialanu (Plate 8, Fig 2, No 11) Postenoi to the coipoia albicantia is 
a giay depiession peifoiated by vessels which supply the optic tlialanu 
it is called the postenoi peifoiated space It is jilaced between the 
diveigmg enua eeiebn and in fiont of the pons Vaioln The ciuia 
ceiebn consist of longitudinal fibies fioni the pons Vaioln and uppei pait 
of the medulla oblongata, wdncli pass fonvaid and outwaid to the middle 
lobes of the hemispheres (Plate 6, Fig 2) Division of one of the ciuia 
will exhibit m its middle some daik-eoloied tissue, called the locus ingei , 
which separates the cius into two layeis of fibres The lowei layer (the 
ciusta ) consists of coaise fibies ansmg fiom the antenoi poi tion of the 
medulla and the pons The uppei layei (the tegmentum ) is composed of 
fine fibies fiom the latei al poitions of the medulla oblongata and also 
from the conesponding cius of the ceiebellum The lowei fibies of each 
cius ceiebn pass chiefly tluough the coipoia stnata, and the uppei fibies 
tluough the optic tlialanu In then passage tluough the ganglionic 
masses the fibies aie gieatly augmented, and, blanching out, aie dis- 
tnbuted to the coitical substance on the surface of the liemisjiheies 

The thud cianial neives (oi oculo-motoi ) appear just in fiont of the 
pons Vaioln, issuing fiom among the fibies on the innei sides of the 
ci ura ceiebn (Plate 6, Fig 2, No 11) These neives ongmate fiom 
yellow nuclei beneath the passage-way between the thud and fomth ven- 
tncles {aqueduct of Sylvius ) (Plate 8, Fig 1, No 9), whence they pass 
foiwaid tluough the locus mgei and tegmentum in each of the ciuia, and, 
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after passing through, the plexus of veins called the cavernous sinus, in 
close relation to the internal caiotid aitenes, entei the oibits by means 
of the sphenoidal fissures, to be distnbuted to the muscles of the eye- 
balls, with the exception of the external lecti and the supenor oblique 

The foui ih ci anial nei ves (or hochleai ) (Plate 6, Fig 2, No 13) wind 
round the outei sides of the ciuia eeiebn, having each ongmated fiom 
a gray nucleus m the flooi of the aqueduct of Sylvius, very neai the yellow 
nuclei of the tlind neives Their fibies decussate in the loof of the aque- 
duct, called the valve of Vieussens, about the middle line They entei 
the oibit by the sphenoidal fissuie and supply the supenoi oblique 
muscles (Plate 5, Fig 2, No 11) 

The fifth ci anial neives (or tufacial) appear at the base of the biam, 
each issuing in two sepaiate bundles of fibies from the sides of the pons 
Varolu neai its antenoi boidei (Plate 8, Fig 2, Nos 15 and 16) These 
neives aie the hugest of the ci anial neives, and, owing to then complex 
character and unpoitant associations, aie of the gieatest mteiest Each 
nerve has two distinct loots, and theiefore lesembles a spinal neive, the 
anterior root is the smallei, consisting of tlnee oi four bundles of 
fibies, and having moloi function, and the postenoi the largei, com- 
posed of fiom seventy to one hundred bundles of fibies, and possessed of 
sensory function The motoi influences aie chiefly confined to the muscles 
of mastication, while the sensoiy blanches aie distnbuted thioughout the 
head and face (Plate 53, Fig 1, No 19) The two loots of this neive 
commence in the uppei poition of the medulla oblongata, the sensoiy 
loot oiigmating m the gray tubeicle of Rolando, and the motoi loot fiom 
a nucleus of large cells closely connected with the postenoi coinu of the 
medulla wherein the tubercle is situated On its way foiwaid the motoi 
root receives some fibres fiom the flooi of the fouith ventncle and also 
from the sides of the aqueduct of Sylvius 

As the two roots issue from the pons Vaioln they are sepaiated fiom 
each othei by a few of the transveise fibies of this body They pioceed 
foiwaid on the apex of the petious portion of the tempoial bone, wlieie 
there is a depiession (Plate 3, Fig 5, No 3) for a semilunar ganglionic 
enlargement which occurs here upon the sensoiy root This is the Gas- 
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sei Kin ganglion (Plate 5, Fig 2, No 25), and it furnishes additional resem- 
blance to a spinal neive, being somewhat similar to the ganglia on their 
postenor loots (Plate 4, Fig 2) The motor root passes beneath the 
ganglion, and has no connection with it, — proceeding independently with 
the infeiioi maxillaiy branch of the sensoiy loot through the foiamen 
ovale, and after its exit at this foramen blending its fibies with those of 
that neive Fiom the antenor bolder of the Gassenan ganglion tlnee 
gieat neive-tiunks aie given off, — viz, the ophthalmic neive, which passes 
thiough the sphenoidal fissuie with the third, fouith, and sixth neives 
and the ophthalmic vein, the supenoi maxillaiy nerve , which passes 
thiough the foramen rotundum, and the infeiioi maxillaiy neive, which 
passes thiough the foiamen ovale, by which the lesser meningeal aitery 
(Plate 3, Fig 2) also enteis the skull 

The sixth ciamal neives (or abducent) emeige between the pons and 
the antenoi pyiannds of the medulla oblongata (Plate 6, Fig 2, No 17), 
being connected with both of them Their deep origins are m the fasciculi 
teretes m the floor of the fourth ventricle They leave the skull by the 
sphenoidal fissures, passing between and supplying the two poitions of the 
external lecti muscles of the eyeballs (Plate 5, Fig 2, No 13) 

The seventh cranial neives (or facial) have tlieir deep origins m the 
floor of the fouith ventucle, whence they pass more superficially than the 
sixth neives, and, bending abruptly upon themselves, emerge between the 
pons and the restifoim tract of the medulla oblongata They enter the 
internal auditory openings in the tempoial bones, and, after passing thiough 
the aqueduct of Fallopius (Plate 3, Fig 5, No 9) and giving off petiosal 
branches m their couise, pass out by the stylo-mastoid foramina, to be 
distabuted to the facial muscles 

The eighth ci amal nei ves (or auditory) also arise from the floor of the 
fourth ventricle, and aie m close relation with the seventh nerves, a con- 
necting link of neive-tissue (the pais intei media of Wrisberg) being 
interposed between both of them on each side On account of this 
intimate relation, the facial and auditoiy neives were formerly classified 
as two sepai ate portions of the seventh cranial neive, and because of 
their diffeience m chaiacter the former was called the poiho dura and 
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PLATE 6. 


Figure 1 


The upper surface of the brain of a white man about fort} fi\c jcars of age in sound condition and normal in 
general conformation, size and weight The right hemisphere is larger than the left the longitudinal fissure not being 
in the middle of the cerebral mass The pia mater 1ms been rernoi ed to demonstrate the surface marl mgs 


1 The longitudinal fissure 

2 The left frontal lobe 

3 The left fissure of Rolando 

4 The left parietal lobe 

5 Ttie left calloso marginal fissure 

6 The left supra marginal coni olution 

7 The left angular coni olution ( gynts ) 

8 The left occipital lobe 

9 The right superior frontal coni olution 
10 The right middle frontal convolution 


11 The right inferior frontal coni olution 

12 T1 c ri„lit ascending frontal cons olution 

13 The right fissure of Rolando 

11 The ri„ht ascending pnnctal cons olution 
15 The end of the horizontal branch of the right fissuro 
of S} Is ms 

10 The ri 0 htpnrleto-occ!pltnl fi'sure 

17 flic ri B ht inferior occipital cons olution 

18 The n„lit middle occipital cons olution 

19 The right superior occipital cons olution 


Figure 2. 

The under surface of the same brain ns in figure 1, shelving the superficial origins of the crnninl ners cs The pia 


mater is remos ed from the cerebrum, although retained os 

1 The longitudinal fissure 

2 The right olfactor} cons olution 

3 The right orbital cons olution 

4 The right frontal lobe 

5 The right olfactor} bulb (or first cranial nerve) 

6 The ri„ht fissure of S} Is ius 

7 The lamina cineren 

8 The right optic ners e (or second cranial nerve) 

9 The right temporo sphenoidal lobe 

10 The right middle temporo sphenoidal cons olution 

11 The right oculo motor nerse (or third cranial ners c) 

12 The right inferior temporo sphenoidal cons olution 

13 The right trochlear ners e (or fourth cranial ners e) 

14 The lobulus fusiformis 

15 The motor root of the right trifacial nerse (or fifth 

cranial nerse) 

16 The sensor} loot of the trifacial ners e 

17 The right abducent lien e (or sixth cranial ners e) 

18 Tlie right facial nerve (or ses eutli cranial nerve) 

19 The right auditory ners e (or eighth cranial ners e) 

20 The right glosso phar} ngeal nerse (or ninth cranial 

nerse) 

21 The right pneumogastric nen e (or tenth cran al ners e ) 

22 The right h} poglossal ners e (or tss elftli cranial ners e) 

23 The right spinal accessory nerse (or elesenth cranial 

ners e) 

24 Tlie gray substance of tlie medulla oblongata 


the cerebellum 

25 The right lobe of the cerebellum 

2G Tlie left first frontal cons olution (nyrus rcclus ) 

27 1 he left middle frontal cons olution 
2S d lie left third frontal cons olution 

29 Tlie left olfactor} bull) (nr first crnninl none) 

30 The left fissure of Ss Is ms 

"I The an tcrior perforated space 
32 The optic commissure 
S3 The pitmtar} hods 

31 The corpora nlbicantia 

3o The left oculo motor ners e (or third cranial nerve) 

36 The posterior perforated space 

37 d he left trochlear ners c (or fourth cranial ners c) 

38 Tlie left trifacial ners c (or fifth crnninl ners c) 

39 The pons 1 nrolii 

10 The left nbduccnt nerse (or sixth cranial nerse) 

11 The left facial nerse (or scscntli cranial lieise) 

42 The left auditor} ners e (or eighth cranial nerse) 

43 The left glosso plinr} ngeal ners o (or ninth crnn'al 

ners e) 

44 The left pneumognstrie ners e (or tenth cranial ners c) 
15 The left olisnrs bods 

46 The left h} poglossal nerse (or twelfth crnninl nerse) 

17 The left spinal accessor} nerse (or elesenth cranial 
ners c) 

48 The left occipital lobe of the cerebrum 

49 The left lobe of tlie cerebellum 
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the lattei the poitio mollis The auchtoiy neives commence by fibies 
which onginate m the outei and innei auditoiy nuclei beneath the 
acoustic tubeicles on each side of the flooi of the fouitli ventucle, and, 
aftei leceivmg some fibies fiom the tiansveise stnse in this situation, 
unite into individual tiunlcs which entei the mteinal auditoiy openings 
of the tempoial bones in company with the facial neives Within the 
auditoiy openings these neives subdivide into coclileai and vestibulai 
blanches, which aie distubuted to the internal eais (page 78) 

The ninth ci anted neives (01 glossopharyngeal) appear on the suiface 
of the lestifoim bodies, below the auditoiy neives (Plate 6, Fig 2, No 20) 
The deep oiigins of these neives aie veiy close to those of the auditoiy 
neives m the flooi of the fouitli ventucle They make then exits fiom 
the ciamuni by means of the middle compaitments of tliejugulai foiamina, 
and aie distributed to the mucous membiane of the phaiynx and back of 
the tongue (Plate 13, Fig 2, No 16) 

The tenth a anial neives (oi pneumogasti ic) also appear on the lestifoim 
bodies, m close pioximity to the preceding neives (Plate 6, Fig 2, No 21) 
Then fibies of oiigm anse fiom special nuclei in the infeiioi pait of the 
fouitli ventucle, and soon blend togethei, foiming single nerve-ti links 
which pass thiough the jugular foramina and are distubuted to the 
phaiynx, laiynx, lieait, luugs, oesophagus, and stomach (Plate 36, No 61, 
and Plate 37, No 32) The pneumogasti ic neive is of extieme intei est 
and importance, and is often called the vagus neive, from its wandeung 
couise 

The eleventh ci anial nerves (oi spinal accessoiy) are each composed 
of two sepaiate paits, an uppei oi accessoiy pai t, which anses fiom 
the medulla below the pneumogasti ic, and a lowei part, which anses 
from the spinal coid (Plate 6, Fig 2, No 23) The deep on gin of the 
uppei pait commences in a special nucleus about the calamus sci ipioi ius 
in the fourth ventucle The spinal pait of this neive is composed of 
fibies which originate as low down on the coid as the fifth ceivical 
veitebia, and it entei s the skull at the foiamen magnum to join the 
accessoiy pait The combined neive then passes out of the jugulai 
foiamen with the pneumogasti ic and glosso-pliaiyngeal neives, the acces- 
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of die fouitli ventucle The enLugement upon each of the postenoi 
pyiamids at this locality is called the clava, and it contains within it 
some giay mattei, the nucleus gi acihs Fiom the elava the jiostenoi 
pyiamid on each side giadually dwindles, its libies passing to the ceie- 
biuni along the flooi of the fouith ventucle and constituting with the 
fibies foi the adjacent lestifoim body, which take the same couise, the 
fasciculi teietes The tiansveise stucc on the flooi of the fouith ventucle, 
which foim the loots of the auditoiy neives, aie denved fiom the aici- 
foim fibies above descubed They aie chiefly composed of the fibies 
which do not entei the olivaij 1, body, but wind lound beneath it and ovei 
the lestifoim body The decussation of the fibies of the lateial tiacts 
and the diveigenee of the lestifoim bodies and postenoi pyiamids cause 
a change in the anangement of the gia} r mattei in the uppei pait of 
the medulla oblongata, fiom the chaiacteiistic disposition of the giay 
mattei in the spinal coid The antenoi cornua of the coid become 
sepaiated fiom the mass of giay mattei, owing to the decussation of the 
fibies fiom the lateial tiacts, and behind the olivaiy bodies foim the 
lateial nuclei The lest of the giay mattei of the antenoi cornua in 
this locality is bioken up into an mteilacement of fibies, the foimatio 
leticulans, by the longitudinal fibies fiom the lateial tiacts being intei - 
sected by the deepei set of aicifoim libies 

The pons Varoln (Plate 6, Fig 2, No 39) is situated just above the 
medulla oblongata, and in the skull lests upon the body of the sphenoid 
bone It selves to connect the fibies of the medulla below with the 
cezebellum behind it by means of the ciuia eeiebelli, as well as with 
the ceiebium above by means of the ciuia ceiebu The pons is defined 
above and below by veiy piominent maigms, the uppei rnaigin ai clung 
ovei the cruia ceiebu, and the lowei one, much less cuived, distin- 
guishing it fiom the medulla A shallow gioove m the middle of its 
antenoi suiface accommodates the basilai aiteiy (Plate 11, Fig 1, No 
15) A section of the pons will show that the antenoi poition is mainly 
composed of white tiansveise fibies ciossed by white longitudinal libies 
The longitudinal fibies ascend fiom the medulla to pass to the ceiebium, 
and occasion the piominences on each side of the antenoi suiface of the 
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pons The tiansveise Abies connect the hemispheres of the ceiehellum 
These Abies aie ananged in layeis having giay matter vanously disposed 
among them, especially in the locality of the fouith ventucle, wlieie 
most of the cianial neives have then oiigm 

The cerebellum in the skull (Plate 5, Fig 2, Nos 14 and 27) 
occupies the mfeiioi occipital fossae, being piotected by the tentonum of 
the dui a matei fiom the weight of the ovei lying postenoi lobes of the 
ceiebium It consists of two lateial lobes oi liemisplieies sepaiated pos- 
teiioily by the falx ceiebelh of the duia matei and joined antenoily by 
the ver miform process, oi central lobe 

The coitical suiface, which is daikei than that of the ceiebium, is 
ananged m paiallel cuived folds, with liiteivemng fissuies which vaiy 
in depth fiom the centie and subdivide the surface into lobules Tlieie 
aie four lobules on each hemisplieie, the marginal lobule, the lobulus 
gr acilis, the cuneifor m oi digastric lobule, and the amygdala oi tonsil 
lobule The horizontal fissure sepaiates the uppei and lowei suifaces 
of each hemisplieie of the ceiehellum The space between the two 
liemisplieies below is called the valley The uppei suiface consists of 
the expanded middle lobe, which is heie designated the superior vermis 
In fiont theie is a notch into which the optic lobes aie leceived, the suiface 
oveilapping the supenoi peduncles of the ceiehellum and the valve of 
Yieussens Behind them is auotliei notch, into which the internal occipital 
piotubeiance projects The superior vermis is subdivided into foul paits 
The central lobule stands out piominently m fiont<, beneath this and ovei 
the valve of Yieussens is the lingula, a flattened tians\eise lamella, with 
small ndges extending into it fiom the ciuia ceiebelli, the frcenula 
Behind the cential lobule is the monticulus cer ebclh, and postenoily is 
the smaller portion called the commissura simplex 

The lamellae constituting the monticulus continue into the quadrilateral 
lobules on each side, and those which foim the commissuia pass to the 
poster lor oi cr cscentic lobules The infer lor ver mis can best be seen after 
lemovmg the amygdalae. It consists of tluee poitions,— the pyr amid, the 
uvula, and the nodulus At the antenoi j^ait of the undei suiface is the 
sub-peduncular lobule, oi flocculus Passing fiom the nodulus to the floe- 
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PLATE 7. 

Figure 1. 

The convolutions and fissures on the external surface of the right hemisphere (Of same brain as in Hate G ) 

14 The ascending frontal com olution 
35 The superior frontal com olution 
3G The posterior frontal fissure 

17 The middle frontal com olution 

18 The horizontal branch of the fissure of Sylvius 
39 The inferior frontal convolution 

20 The nseending branch of the fissure of Sjhius 

21 The superior temporal com olution 
22. The fissure of Sj h ius 
23 The middle temporal convolution 
21 The inferior temporal com olution 
2.) The pons Varolil 
2G The medulla oblongata. 


1 The fissure of Rolando 

2 The ascending parietal convolution 

3 1 he superior parietal cons olution 

4 The calloso marginal fissure 

5 The inter parietal fissure 

6 The inferior parietal convolution 

7 The angular com olution 

8 The occipito parietal fissure 

9 The superior occipital cons-olution 

10 The middle occipital com olution 

11 The inferior occipital cons olution 

12 The transverse fissure (of Bichat) 

13 The right lobe of the cerebellum 


Figure 2. 

The convolutions and fissures on the external surface of the loft hemisphere (Of same brain ns In Plate G ) 


1 The fissure of Rolando 

2 The ascending frontal convolution 

3 The superior frontal convolution 

4 The posterior frontal fissure 

5 The middle frontal cons olution 

6 The horizontal branch of the fissure of Sylvius 

7 The central lobe, seen on this side externally, 

fork of the fissure of Sylvius 

8 The ascending branch of the fissure of Sylvius 

9 The inferior frontal cons olution 

10 The superior temporal cons olution 

11 The middle temporal convolution 

12 The fissure of Sylvius 

13 The optic nerve ' 


14 The Inferior temporal cons olution 

15 The pons Vnrolii 

1G The medulla oblongata 

17 The calloso marginal fissure 

18 The ascending parietal cons olution 

19 Anncctant consolutlons 
in the 20 T he inter parietal fissure 

21 The occipito parietal fissure 

22 The angulnr cons olution 

23 The superior occipital cons olution 

24 The middle occipital cons olution 

20 The inferior occipital cons olution 

26 The trnnss erse fissure 

27 The left lobe of the cerebellum 
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cuius is a tlnn valve-like fold of white matter, which is called the postei 101 
medullaiy velum This velum as it passes from the ceiebellum becomes a 
veiy delicate Iayei of tissue coveied with pia mater, and closes in the fouith 
ventucle A longitudinal section of one of the hemispheres (Plate 11, 
Fig 3, and Plate 12) will disclose a mass of white substance with ladiating 
blanches upon which the giay cortical substance is infolded This is the 
arbor vitce of the ceiebellum (Plate 8, Fig 1, No 12) The white sub- 
stance of each hemisphere contains m its centie a nucleus of giay matter, 
the coi pus deniatum 

The function of the ceiebellum has been concluded fiom physiological 
obseivations to be the co-oidmation of muscular movements As above 
descubed, the ceiebellum is connected with the medulla oblongata by the 
fibies which ascend fiom the lestifoim tiacts and constitute the inferior 
peduncles, oi mfenor ci rna The lateial paits of the pons Varoln are 
the middle peduncles, or middle ciuia, of the ceiebellum, and its superior 
peduncles, oi supenoi am a, aie the fibies which connect it with the cere- 
brum The inneimost fibies of the supenoi peduncles decussate beneath 
the coipora quadrigemina, so that some fibres from one half of the ceiebium 
aie continued into the opposite half of the cerebellum Many of these 
fibres have been tiaced into the coipoia dentata Each of the supenor 
peduncles ( processus e cerebello ad testes ) foims the upper part of the 
lateral boundaiy of the fourth ventncle, and is connected with its opposite 
fellow by means of the valve of Vieussens, oi superior medullaiy velum 
The valve is a thin layer of giay mattei which forms the upper wall oi 
roof of the important fouith ventncle (Plate 8, Fig 2, No 25) 

The fourth ventricle is the space between the cerebellum and the 
postei lor suifaces of the medulla oblongata and the pons Varoln Upon 
vertical section (Plate 8, Fig 1, No 10) it appears triangular m shape 
This subdivision of the general ventricular cavity is the fiist part of the 
primordial central canal formed in the foetus As just stated, the fourth 
ventncle is roofed over by the valve of Vieussens, bounded on each side 
by the supenor peduncles of the cerebellum, and behind by the diverging 
posterior pyramids and restiform bodies 

Inferiorly the arachnoid membiane is continued on to the posterior 
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surface of tlie spinal cold, an apeiture usually existing here, called the 
f 01 amen of Magendie, by which the ventiicle communicates w ith the sub- 
arachnoidean space A median funow exists in the floor of this ventiicle, 
which begins below in a pit (the ventiicle of Aiantius) and ends m the 
aqueduct of Sylvius The divergence of the mfeiior ceiebellar peduncles 
from this median funow constitutes a lesemblance to the point of a quill 
pen, and foims the calamus scnptonus of the old anatomists The obex is 
an arching fold of tissue hanging ovei the apex of the calamus scnptonus 
On each side of the median funow aie longitudinal eminences, the fasciculi 
teietes, which aie ciossed by the hansvcise since (01 since acoushccc) towaid 
the posterior pait of the ventiicle Externally to the fasciculus teres on 
each side is a shallow gioove which tei inmates below in a depression, the 
fovea postenor, within which is the cmcicous eminence The fovea antenoi 
is another depression in this gioove, opposite the widest pait of the 
ventricle The auditonj eminences aie on each side between the fovere 
These aie ciossed by the above-mentioned since acoushccc The locus 
cceiuleus is the name given to a vanable bluish-gray nucleus in the upper 
angle of the ventricle Besides these objects on the flooi of the fouith 
ventricle there aie the nuclei of the cianial nerves which onginate lieie 
The pia mater ( velum %ntei positum) , lining the fouith ventricle, is con- 
tinued into the thud ventiicle by the aqueduct of Sylvius (or itei a 
tei ho ad quaitum ventnculum ) The aqueduct is about half an inch 
long, and contains m its walls a large amount of giay matter, in which 
are the nuclei for the third, fouith, and upper pait of the fifth cranial 
nerves In front of and above the aqueduct of Sylvius are two pail’s 
of bodies, — the corpoia quadmgemma (Plate 8, Fig 2, No 24), or 
more piopeily the optic lobes , as they give origin to the optic nerves 
They are relatively smaller m man, although their size in most animals 
bears relation to the power of sight In birds there is only one pan of 
optic lobes, in the early stage of the human embryo theie is only 
one pair also, but about the seventh month of foetal life this pair is sub- 
divided into two by a transverse groove The posterior pair are the 
smallest, and are called the testes, the anterior pair, the nates , are 
larger and of a daiker color Immediately in fiont of the nates is situ- 
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ated a very vascular cone-shaped body, — the conaiium , or pineal gland 
It is about the size of a cheiry-stone, and consists of many small follicles 
containing cells These cells have a gutty substance within them ( acervu - 
lus ceiebii ) consisting of carbonate of calcium and phosphate of calcium 
and of magnesium This curious little body is larger m the child and m 
the adult female than in the adult male Its function is unknown, but 
m birds is supposed to be associated with then homing instinct The 
pineal gland is connected with the eerebium by two white bands or ciuia 
(the peduncles of the pineal gland) which extend forwaid upon the inner 
sides of the optic thalami m the lateral walls of the thud ventricle 
The third ventricle is the nairow oblong fissure into which the aque- 
duct of Sylvius, which passes beneath the corpoia quadrigemina, opens 
antenorly Its floor is foimed by the parts within the mter-peduncular 
space at the base of the brain, — viz, the postenor perfoiated space, the 
corpora albican tia, the tuber cinereum, the infundibulum, and the lamina 
cinerea (Plates 6 and 8) The velum inteipositum is stretched acioss 
above, and with the fornix , the arching layei of white matter beneath the 
corpus callosum, forms the roof of the third ventucle 

The cavity of this ventucle is ciossed by three commissural bands 
The posterior commissui e is just m front of the pineal gland, and is com- 
posed of white fibres which seive to connect the optic thalami The 
middle or soft commisswe is about half an inch broad, composed of gray 
matter, and also serves to connect the optic thalami It is not always 
found even upon careful examination The antei ioi commissure is a round 
white cord in the fore part of the cavity of the ventricle, the fibres of which 
pass through the adjacent corpoia striata and extend into the temporo- 
sphenoidal lobes of the cerebrum Just behind the anterior commissure 
is the foiamen of Monro, an aperture leading into a short passage which 
soon branches after the manner of the letter f, thus affording a com- 
munication between the third ventucle and the two lateral ventricles, by 
which the choioid plexuses of opposite sides aie joined The velum m- 
ieipositmn is a duplicatuie of the pia mater which is projected into the 
ventucular cavity of the cerebrum through the breach between its posterior 
lobes and the cerebellum (the transverse fissure of Bichat, Plate 8, Fig 
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2, No 22) Its shape coiresponds to that of the fornix, its projecting 
bordeis being the convoluted fnnges called the choroid plexuses (Plate 
11, Fig 2, Nos 8 and 19) These plexuses consist of minute artenes 
and veins in connective tissue In the centie of the velum are two 
large veins (the venae Galeni ) which convey the blood fiom the gieat 
ceiebial ganglia into the stiaight sinus (Plate 4, Fig 1, No 9) 

The ganglionic masses at the base of the biam consist of two pairs 
The antenoi are called, fiom tlieir internal anangement of alternate w lute 
and gi ay layers, the coi poi a shiata The postenoi aie the optic thalami, 
■which aie oval, elevated masses placed on each side of the tlind ventricle, 
and, embiacing the ciuia ceiebn, pioject poitions of their upper suifaces 
m the floois of the lateial ventucles They aie exposed by lemoving the 
choioid plexuses They aie composed of giay substance coveied \uth a 
supeificial tlnn layei of white tissue The upper suiface of each thalamus 
is subdivided by an oblique groove into an antei wr tubercle and a postci wr 
tubercle, or pulvmar Beneath and behind the optic thalami on each side 
aie two small giay eminences, known as the coipoia gemculata, internum 
and externum accouhng to then position They aie in i elation to the 
roots of the optic tiact (the brachia), and are connected postenorly by 
white bands with the coi responding coipoia quadiigemma 

The inner maigins of the optic thalami are coveied by the choroid 
plexuses, which sepaiate them fiom the foi mx, which is the layer of white 
mattei arching ovei the intei -thalamic legion and enclosing the third 
ventncle 

The foinix consists of a tuangular cential poition, the body, the 
broadest part of which is postenoi to and closely connected with the 
corpus callosum, and antenor and postenor prolongations, known as the 
pillars or aura of the fornix The postenor pillars descend fiom the 
outer angles of the body into the middle coinua of the lateral ventucles, 
constituting the hippocampi majores and terminating in the pes hippocampi 
In then course they aie in contact with the pulvmar of the optic thalamus 
on each side The antenoi pillars curve downwaid fiom the front of 
the body of the fornix, leaving the coi pus callosum about the position of 
the foramen of Monro m the flooi of the thud ventncle, and, leceivmg 
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the peduncles of the pineal gland and fibres flora the taenia and septum 
lucidum, pass to the base of the brain, their component fibres twisting m a 
figure-of-eight manner and returning upwaid and backwaid into the foie 
poitions of the optic thalami The cuive which the fibies of each antenor 
pillar take at the base of the brain forms the corpus albicans of that side, 
as has been previously stated in the view of that legion 

On the portion of the undei surface of the fornix which lests on the 
velum mteipositum theie aie some transverse fibres which pass fiom 
the coipus callosum and form the lyra 

The septum lucidum (Plate 8, Fig 2, No 6) is a delicate, almost trans- 
lucent, veitical partition extending fiom the fiont of the fornix, wheie it 
bends downward, and attached above and below to the undei surface of the 
coipus callosum It consists of two layeis, giay on the inside and white 
without, and the space between them is called the fifth ventucle This 
septum serves to divide the uppei ventucular space within the hemi- 
spheres of the cerebium into the light and left lateral ventiicles In 
cases of seious effusion within the geneial ventricular cavity of the brain 
the septum is often luptured and fiee communication exists from side 
to side 

The lateral ventiicles (Plate 11) are semilunai in shape, and consist of 
a central pait, or body, and antenoi, middle, and posterior cornua, which 
extend respectively into the frontal, temporo-sphenoidal, and occipital lobes 
The floor of the central portion of either of the lateral ventricles presents 
many objects of interest, which have the following relative positions 
Postenorly the margin of the postenoi pillar of the fornix (the coipus 
fimbiiatum) appears as a white cold accompanying the hippocampus major 
and sometimes called on this account the tcema hippocampi In fiont of 
this is the choioid plexus, which usually extends so far forward into the 
cavity that veiy little of the subjacent optic thalamus is seen unless it is 
purposely uncovered Beyond the thalamus, and separating it fiom the 
caudate poition of the corpus stuatum, or anterior ganglionic mass, is the 
white hand called fiom its course the tcema semicu culai is The taenia 
descends antenorly m connection with the anterior pillar of the fornix, 
and blends with the fibies composing the corpus albicans, as previously 
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descubed Postenorly it passes into the middle cornu of the lateral 
ventricle, apparently losing itself in the white substance m that cavity, 
but eventually teiminatmg in the giay mass, the nucleus amygdalae 
Owing to the upper suiface of the lamia being somewhat liardei than 
its deepei part, it was called by Tainius the horny band 

In the foie part of the centie of the lateial ventnele is seen the intra- 
ventricular pot tion of the cot pus striatum (Plate 11, Fig 2, No 15) This 
ganglionic centie is best undeistood by making a honzontal section through 
it fiom the tasnia semicnculaiis outwaid, wheie it appeals to consist of five 
paits The mtra-ventnculai poition, oi the caudate nucleus, of the corpus 
stuatum, above mentioned, is a giay, peai -shaped mass, the bioad pait of 
which is dnected foiwaid into the lateial ventnele, and its nanow end, 
the tail oi surcingle, is continued into the middle cornu as fai as the 
nucleus amygdalae The suiface of the caudate nucleus in the recent state 
is covered with a plexus of veins which empty into the venae Galeni The 
extra-ventricular pot lion oi lenticular nucleus (Plate 11, Fig 1, No 6) of 
the corpus stnatum is the largest, and is lodged within the white substance 
of the hemispheie, being sepaiated fiom the caudate nucleus by a layer 
of white mattei, the internal capsule (Plate 11, Fig 1, No 12) 

On the external suiface of the lenticulai nucleus is anothei layer of 
white tissue, the external capsule (Plate 11, Fig 1, No 30), which again 
sepaiates this poition fiom a thin layei of gray mattei, the claustium 
External to the latter is the white mattei which is subjacent to the cential 
lobe, or island of Keil, the claustium being foimed by a poition of the 
under surface of the convolutions of the lattei tuined mwaid 

A veitical tiansveise section of the lenticulai nucleus demonstiates 
that it is composed of thiee smallei nuclei, the inner one giay, the 
middle dark yellow, and the outei of a 1 eddish coloi These paits aie 
separated by layers of fibres which onginate in the convolutions of the 
opeiculum The nucleus amygdalae underlies the coipus stnatum, and is 
in lelation with the tail of the caudate nucleus, being continuous with 
the deep-seated cortex of the tempoial lobe The caudate and lenticulai 
nuclei are united by many giay strife, which cioss the internal capsule 
and give to the mass the peculiar stnation to which it owes its name 
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The internal capsule consists of white fibres passing between the caudate 
nucleus and the thalamus opticus and the lenticular nucleus Its anterior 
portion, or caudo-lenticular limb, is composed of fibres from the fiontal 
lobe, and its postenor portion, or thalamo-leniicular limb, consists of 
motor fibres fiom the operculum on then way through the ciusta of the 
ci us ceiebn to the anterior pyramid of the medulla oblongata Fibies 
from the temporal and occipital lobes also compose the extieme end of 
the thalamo-lenticular limb, passing thiough the crus ceiebn and pons 
to the cerebellum There aie also fibies passing from, the coitex to the 
thalamus and to the gray mattei m the pons These fibies diveige above 
the caudate nucleus and intei mingle with the fibies of the coipus callosum 
The external capsule is thmnei than the internal, with which it is con- 
tinuous behind It consists of white fibies in connection with the claus- 
trum derived from the crus cerebri and the antenoi commissure of the 
third ventncle 

The posterior cornua (or digital cavities) of the lateral ventncles 
are not always equally developed m both hemispheies, and they are 
sometimes absent They usually curve backwaid into the substance of 
the occipital lobes. In the floor of each posterior cornu is a claw-shaped 
eminence, the hippocampus minor, which is also known as the calcai, 
because it is produced by the infolding of the contiguous convolutions of 
the calcarine fissuie Between the posterior and middle cornua there is 
a smooth mass of variable size, the emmentia collaterals (or the pes acces- 
soiius), formed by the inward protrusion of the collateral fissure The 
middle or descending cornua are the largest of the prolongations of the 
cavity of the lateial ventncles They pass down waul into the temporo- 
sphenoidal lobes toward the base of the brain, making remarkable curves 
backward, outward, and downward lound the backs of the optic tlialami, 
and forward and mwaid round the cruia eeiebri, resembling somewhat 
the horns of a lam, and hence are also known as the cornua Am - 
moms They terminate m close proximity to the fissures of Sylvius 
Continuous with the hippocampus minoi, from the posterior cornu on 
each side, is a long, white, rounded eminence which follows the curve 
of the middle cornu and occupies the principal part of its cavity, the 



PLATE 8 

Figure 1. 


The com oltitions and fissures of the inner surface of the left hemisphere 
through the base of the brain, cerebellum, pous Varolli,and medulla oblongata 


of the cerebrum and median section 
(From same brain ns in Plates C and 7 ) 


1 The ascending frontal com olution 

2 i he fissure of Rolando 

S The ascending parietal com olution 

4 The prrecuneus, or quadrate lobe 

5 The paneto-occipital fissure 

6 The cuneus or cuneate lobe 

7 Thecalcanne fissure 

8 The corpora qundrigemina 

9 The aqueduct of Sj la ius, leading from the third to the 

fourth ventricle 

10 The fourth a outride 

11 The transi erse fissure 

12 The arbor a ltx of the cerebellum 

13 The left lobe of the cerebellum 

14 The superior frontal com olution 


15 The cnllo'o marginal fissure 
10 The fornicate convolution 
17 The corpus cnllosum 

IS. The anterior bend of the calloso marginal fissure. 

19 The septum lucldum 

20 The fornix 

21 The thalamus opticus 

22. The inferior frontnl convolution 

23 The corpus albicans 

24 The optic nerve 

2o The fissure of bvlv Ius 
2G 1 lie motor oculi nerve 

27 The pons 1 nrolli 

28 The temporo sphenoidal lobe 

29 The medulla oblongata. 


Figure 2. 

The convolutions and fissures of the inner surface of the right hemisphere or the cerebrum and median section 
through the base of the brain, cerebellum, pous Varolli, and medulla oblongata (from same brain as in Plates G and 7 ) 


1 The superior frontal convolution 
2. The calloso marginal fissure 

3 The middle frontal com olution 

4 The fornicate convolution 

5 The corpus callosum 

6 The septum lucidum 

7 The fornix 

8 The anterior pillar of the fornix 

9 1 he optic thalamus 

10 The inferior frontal convolution 

11 The corpus albicaus 

12 The optic nerve 

13 The motor oculi nerve 

14 The pons Varolli 

15 The medulla oblongata 


1G The fissure of Rolnndo 
17 The calloso mnrgiml fissure 
IS The quadrate lobe 

19 The corpus callosum 

20 The parlcto-occlpltal fissure 

21 The cuneate lobe 

22 The v eimn mtcrposltum 

23 The calcarine fissure 

24 The corpora qundrigemina 
2 o The valve of \ teutons 

26 The great transverse fissure 

27 The fourth v cntricle 

23 1 he nrbor v itte of the cerebellum 
29 The right lobe of the ceiebellum 
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hippocampus major This body is formed by the reduplication of the 
hippocampal convolution Extending along its upper maigm is the taenia 
hippocampi, 01 white band continuous with the postenoi pillar of the 
fornix, as previously descubed At the lowei extremity of the hippo- 
campus major there aie four or five small elevations with intervening 
depressions, producing a fancied likeness to the paw of an animal, and 
hence called the pes hippocampi Along the inner bolder of the hippo- 
campus major about the hippocampal fissuie (which is really the lateial 
part of the tiansveise fissure) there is an edge composed of white fibies 
fiom the fornix {corpus fimh latum) passing to the uncinate gyius Here 
theie is a notched ndge of gray matter, the fascia dentata, which denves 
its name from the anangement of the choioid artenes as they pass 
thiough the dentate fissure into the middle cornu The anterior cornua 
of the lateral ventucles cuive outwaid from each othei into the substance 
of the fiontal lobes round the caudate nucleus of the coipus striatum 
The geneial loof of the lateial ventricles is foimed by the coipus 
callosum, which, owing to its being foimed of white transveise fibies 
extending between the hemispheies, is called the go eat transveise commis- 
sure of the cerebium The corpus callosum (Plate 8, Fig 2, No 5) is 
thicker and broader at its back part, the splenium, which is in relation 
with the tiansverse fissuie where the pia matei enteis the ventricles It 
aiches forwaid ovei the ventuculai cavity, ten centimetres, or about foui 
inches, in length, and antenoily bends downward and backward, foimmg 
the genu The lowest part of the bend is called the rostium (or beak), 
and tei inmates in the two peduncles of the coipus callosum, they seveially 
disappeaimg in the fissuies of Sylvius Upon the upper suiface of the 
coipus callosum theie is a middle gioove, or laphe, and, in the lecent 
state, on each side of this gioove aie leadily distinguished two white 
longitudinal since, called the neives of Lancisi Parallel and external 
to these aie otliei fibies, the lateial since The anterior cerebral aitenes 
pioceed from befoie backward on the upper suiface, and aie heie called 
the aitenes of the coipus callosum (Plate 4, Fig 1, No 16) On its 
external borders the coipus callosum is overlapped on each side by the 

gyi i foi mcati (Plate 8) The holders themselves aie known as the labia 

s 
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cerefoi, and tlie spaces between tliem and the commissuie are the ven- 
tricles of the corpus callosum If a section thiough the brain is made, 
eitbei vertically or bonzontally, the white mattei is spotted with dots 
(the puncta vasculosa), due to the escape of blood fiom the severed ves- 
sels of the medullaiy substance (Plate 11, Fig 2, No 13) 

The medullary substance of the ceiebium consists of fine white fibres, 
which may be descubed as longitudinal, tiansveise, and diverging fibres 
The longitudinal fihes compose the foinix, the stnre longituchnules, the 
taeniae semicirculaies, the gyn foinicati, the gyn uncinati, and the 
peduncles of the pineal gland The iiansversc fibies connect the two 
hemispheies, and aie found in the coipus callosum and the antenor and 
postenoi commissuies The diverging {or peduncular) fibres aie derived 
partly from the ciusta and paitly fiom the tegmenta of the ciuia eeiebn, 
having originated m the coid and medulla oblongata Those fiom the 
crusta are denved mainly fiom the antenoi pyiamids of the medulla, 
receiving en loutc thiough the ciusta fibies fiom the giay walls of the 
aqueduct of Sylvius and the locus mgei, and pass fonvaid and outward 
to the internal capsule between the caudate and lenticulai nuclei on each 
side They distnbute fibies to the nuclei of the coipoia stuata and 
leceive others fiom them, and aftei issuing fiom the capsule ladiate m 
all directions toward the cortical suiface of the ceiebium, forming the 
coiona ladiata Many of the fibies of the ciusta have been tiaced directly 
thiough the internal capsule to the coitex The so-called pyiamidal had 
is composed of such fibies passing to the gray surface-mattei of the 
ascending fiontal and panetal convolutions in the neighboihood of the 
fissure of Rolando Some bundles of the fibies on the outer poition of 
the crusta have been tiaced into the occipital convolutions of the hemi- 
spheres, and are known as the dned sensoi y h acts. The fibies fiom the 
tegmenta are derived from the reticular foimation of the medulla oblon- 
gata, and aie joined by fibres from the supenoi and middle peduncles of 
the cerebellum, and by fibres fiom the coipoia quadngemina, teimmating 
apparently in the sub-thalamic region and the optic thalami Many 
fibres from the external poitions of the optic thalami have been traced 
radiating into the tempoio-splienoidal and occipital lobes They constitute 
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the ladiatio thalami Besides these there are arcuate or association fibi es, 
which bring adjacent convolutions into communication 

Much patient and cntical study has been given to the unravelling 
of the fibies of the medullary structure of the ceiebro-spmal system by 
anatomists Briefly stated, the conclusions diawn fiom their observations 
establish that there are thiee sets of nerve-eenties, and three sets of nerve- 
fibres through which impiessions are transmitted to and from the penphery 
and to and from the gray cortical suiface of the hemispheres The nerve- 
centies aie the gray mattei of the cord and medulla oblongata, the optic 
thalann and coipoia striata, and the cortical suiface of the convolutions 
The neive-fibies are those which connect the periphery with the gray 
matter of the cord and medulla, those which connect the gray matter of 
the coid and medulla with the basal ganglionic centres, the optic thalami, 
and the corpora stuata, and those which bung these centres into 1 elation 
with the coitical surface of the convolutions The piecise function of 
the basal ganglionic centres is unknown, but fiom then relations as 
above described it may be infeiied that the coipoia stuata are connected 
with motion, and that the optic thalami are connected with sensation In 
both there is ciossed action, and the above infeience is further empha- 
sized by clinical and pathological data, as well as by physiological ex- 
penments 

Apoplexy attended by hemoirhage of one of the lenticulo-stnate 
arteries into the substance of either of the coipoia stuata is followed by 
paialysis of motion of the opposite side of the body, without loss of sensa- 
tion, and snnilai involvement of eitliei of the optic thalami is followed 
by loss of sensation in the opposite side, without diminution of power of 
motion 

The appioximate topogiaphical relation of the anterioi limit of the 
corpoia stuata to the external suiface of the head may be indicated by 
di awing a line on each side fiom the stephanion to the pterion (Plate 
2, Fig 1) The same relative beaiing uhich the optic thalami, within 
the head, piobably hold may be mapped out by an antenor vertical line 
diawn fiom the biegma to the external auditory opening on each side, 
and a posteuoi vertical line diawn fiom the parietal eminence to the 
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asterion (Plate 2, Fig 1) A line diawu fiom the ophiyon backward 
on the side of the head to the occiput, tlnough the astenon, -will indicate 
the position of the lateial ventncle, its antenoi limitation coi l espondmg 
to a line fiom the stephanion to the ptenon, and its postenor limitation to 
a line fiom the panetal eminence to the astenon, as above descnbed 

The opeiation of tiephining foi tapping the ventucles foi intia-cianial 
hemonliage is veiy hazaidous, and lequnes caieful consideration of the 
position of the coipus stnatum and optic thalamus and their relations to the 
highly vasculai legion of the Sylvian fossa and island of Red, where the 
coitical vessels aie huge and near then ongm fiom the middle cerebial 
and internal caiotid aitenes If the pioecduie is attercqited, in older to 
avoid this impoitant aiea the best position foi the application of the 
trephine will be on a line diawn fiom the ophryon to the lambda, and 
midway between the external auditoiy opening and the asterion This 
will expose the tempoio-sphenoulal lobe about the junction of the middle 
and infeiioi tempoio-splienoidal convolutions A hue tiocai passed in a 
dneetion fonvaid and obliquely dowmvaid will (in the adult) reach the 
corresponding lateial ventncle If the ventricle he distended with blood 
its walls will be leached tw r o and half centimeties, oi about an inch, fiom 
the suiface In two instances wuthin the autlioi’s expenence wheie ex- 
ploiatoiy tapping was piactised, although no benefit was denved fiom the 
operation, no ill effects weie noticed, and the autopsies levealed no mjuiy 
to the medullaiy substance even upon microscopic examination 

THE REGIOH OF THE EAR 

The ear (auris), or organ of hearing, consists of two accessory 
portions, the pinna, or auiicle, for the puipose of collecting and con- 
verging the aerial vibrations to the extei nal meatus, which conducts them 
to the middle eai, or tympanum, and the essential poition, the internal 
eai, oi labyi mth, where the sensation of sound is pioduced by then ulti- 
mate impression upon the auditoiy neive 

The pinna, or auricle (Plate 17), projects from the side of the 
head, being movably attached to the external auditory opening of the 
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tempoial bone by the antenor and postenor auncular ligaments, and the 
anterior aunculai, supenoi auncular, and postenoi aunculai muscles 
The ante') 101 ligament connects the fiont of the pinna to the root of the 
zygoma, and the postenoi ligament the back of the pinna to the mastoid 
process The antenor and supenor aunculai muscles (Plate 20, No 42) 
anse fiom the temporal arch of the aponeuiosis of the occipito-fiontalis 
muscle, and aie respectively attached to the fiont and upper pait of 
the pinna The postenor aunculai muscle consists of a few fleshy 
bundles which anse fiom the base of the mastoid pi ocess and aie 
mseited into the back of the pinna These aunculai muscles aie veiy 
impeifectly developed m man, and consequently the auncle possesses 
a limited functional capability, and persons who have been depnved of 
it suffer veiy little loss in then powei of healing The pinna is 
foimed of a yellow fibro-cartilage, with some fat and connective tissue, 
covered with integument, which is expanded fiom the side of the head 
and veiy closely adheient to the caitilage The aunculai cartilage is an 
incomplete liregular plate presenting many peculiar elevations and con- 
cavities The deficiencies (or fissuies of Santonm) m the cartilage are 
bridged over by fibrous tissue The folded bordei of the pinna is called 
the helix (Plate 17, No 9) , the elevation within it, the antihelix, and 
the groove between them is the fossa of the helix (or fossa scaphoidea ) 
The upper pait of the antihelix divides anteiioily and encloses the fossa 
of the antihelix (oi fossa ovalis ) The concha is the deep concavity 

leading into the meatus In fiont of the concha is the tiagus (Plate 17, 
No 13), a conical elevation which is usually coveied with some conspic- 
uous bans Behind the tiagus, at the outer pait of the concha, is the 
anhiiagus The tiagus and antitragus are sepaiated by a deep notch, 
the incisui a Below the concha is the soft pendulous portion of the 
pinna, the lobule (Plate 17, No 16), which consists of fat and fibrous 
tissue covered with skin and without any cartilaginous basis Theie is 
great variability in the development of the auricle, both as to its confor- 
mation and as to the manner m which it is set on the side of the head 
The maigm of the helix is often irregular and presents a conical process 
at its upper pait The skin coienng the pinna is thin, uitli very little 
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PLATE 9. 

Figure 1 


The right side of the head with the scalp removed to show the topographical survey of the skull in its relations to 
the brain The temporal muscle and its fascia have also been remov cd to show their ridges 


1 The junction of the coronal and sagittal sutures ( the 

bregma) 

2 The cut edge of the scalp tissues 

3 The parietal eminence 

4 The junction of the lambdoid and sagittal sutures (the 

lambda) 

5 The position of the junction of the occipital, parietal, 

and temporal bones (the atlcnon) 

6 The external occipital protuberance (the niton) 

7 The coronal suture 

8 The point where the ridge for the temporal fascia crosses 

the coronal suture (the superior stejihamon) 


9 The frontal eminence 

10 The point of intersection of the ridge for the temporal 

muscle anil the coronal suture (the inferior tlephamon) 

11 The superciliary ridge covered with the tissues of the 

ejebrou (the ophryon) 

12 The top of the squnmo parietal suture 

13 The Junction of the nasal bones with the frontal (the 

nation) 

14 The position of the anterior inferior angle of the pari 

etal bone, and its Junction with the great wing of 
the sphenoid nnd frontal and temporal bones ( the 
pterion) 


Figure 2. 


The right side of the head with the skull removed showing the dura mater nnd the main branches of the great 
meningeal artery This also illustrates the contiguous relations of the tissues of the scalp to the tables of the skull in 
their surgical application, and especially to the operation of trephining 


1 The scalp 

2 The pericranium 

3 The epicranial aponeurosis 

4 The outer compact table of the skull 

5 The diploic structure 

6 The inner compact table of the skull 

7 The posterior branch of the great meningeal artery 

8 The dura mater 


9 The anterior branch of the great meningeal artery and 
its vein 

10 The middle branch of the great meningeal artery and 

its vein 

11 The position of the anterior inferior angle of the paii 

etal bone corresponding to the root of the great 
meningeal artery 




Fig/ 
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subcutaneous tissue, and is closely adbeient to tbe subjacent penchon- 
dnum, especially within tbe fossse 01 concavities On the helix and the 
back of the pmna it is somewhat loosei, and may become extremely 
swollen and painful from the tenseness pioduced by inflammation of 
the paits, as in erysipelas There aie numerous sebaceous glands within 
the scaphoid fossa and the concha Besides the bands of fibrous tissue 
which fill up the bleaches m the auneulai cartilage, and which aie known 
as the intnnsic ligaments, there are various small muscles which extend 
between the different paits of the eaitilage On the convex suiface 
toward the side of the head there aie some muscular fibres extending 
from the concha to the postenor bolder of the helix, called the tians- 
veise amiculai muscle, and others from the top of the concha to the top 
of the back of the antihelix, called the oblique auneulai muscle On the 
outei or concave surface of the concha are the hagicus, consisting of ver- 
tical fibres on the front of the tiagus, the antitragicus, which is usually 
well developed and extends obliquely from the antitiagus to the caudate 
process of the helix, the helicis majoi , which ascends along the front part 
of the helix fiorn the caudate process to the highest part, where it 
begins to curve backward, and the helicis minor, which passes from 
the floor of the concha antenorly to the end of the helix All these 
intrinsic auricular muscles are supplied by branches of the facial nerve 

The aitemes supplying the pinna aie derived from the posterior 
auricular, temporal, and occipital arteries The veins pass into the tem- 
poral vein The nerves are blanches from the great auricular branch 
of the superficial cervical plexus, the aunculo-temporal branch of the 
inferior maxillary, the posterior auricular branch of the facial, and the 
auricular branch (Arnold’s) of the pneumogastric nerves The latter 
especially supplies the concha 

The external auditory meatus is the oval passage which extends 
three centimetres, or about an inch and a quarter, obliquely inward and 
forwaid from the concha to the tympanum, confoimmg to the petious 
portion of the temporal bone It is a curved oval canal, with the 
greatest diameter in the vertical duection at the concha, and m the 
transveise direction at the membrana tympani, which completely closes 
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the bottom of the meatus Owing to the oblique dneetion of the mem- 
biana tympam, the flooi of the canal is a little longei than the loof, which 
is highest at the middle The middle of the meatus is also the nanowest 
portion, and affoids the greatest obstacle to the lemoval of foieign 
bodies fiom the bottom of the canal The iiist twelve millimeties, 01 
half-inch, of the meatus consists of a tubulai continuation of the cartilage 
of the pinna, which is fiimly connected with the osseous poition, although 
it is incomplete at the uppei and back pait, wlieie the bleach is filled in 
with fibious tissue The cai tilagmous poition of the canal may be some- 
what straightened by diawing the pinna upwaid, outwaid, and backward 
It is lined with integument which contains many sebaceous and ceiuminous 
glands The sebaceous glands aie often the seat of minute abscesses which 
aie extiemely painful The ceiuminous glands seciete the ceiumen or eai- 
wax The osseous poition is two centimeties, 01 about tlnee-quaiteis of 
an inch, in length, and moie constncted than the caitilaginous poition, 
being formed by the auditoiy plate above and by the tympanic plate below 
The auditoiy plate extends to the tympanum, while the tympanic plate at 
its mnei end is giooved foi the inseition of the memhiana tympam The 
upper wall of the osseous poition of the meatus is sepaiated fiom the cia- 
nial cavity, as already stated, by only a thin layei of bone, which is apt to 
give way in abscess oi bone-disease and occasion meningitis The antenoi 
wall is m 1 elation to the condyle of the lowei jaw and pait of the paiotid 
gland The postenoi wall sepaiates the meatus fiom the mastoid cells, 
but is so thin a paitition that it is liable to bieak dovn in mastoid 
disease The mfenoi wall is veiy dense, and conesponds to the vaginal 
process of the tempoial bone The skin within the osseous poition of 
the meatus is veiy tlnn and adheient to the penosteum, and contains 
no sebaceous glands 

The ceiuminous glands resemble in stiuctuie liypeitiophied sweat- 
glands, and ai e mainly confined to the skin lining the cai tilagmous portion, 
although a few are placed along the roof of the osseous pait of the canal 
The skin at the bottom of the meatus is spiead over the membiana tyin- 
pani, wheie it forms a cul-de-sac, so that aftei maceiation the pouch of 
cuticle may be removed, showing the exact form of the meatus 
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The membrana tympam (Pla^S, Fig 5, No 17) is a thin, semi- 
tianspaient, oval membraue mseited obliquely downward and lmvaid in 
a bony gioove at the termination of the meatus In childien this mem- 
biane holds a moie oblique position than m the adult, owing to the 
impel feet development of the bony walls of the auditoiy canal Theie 
is generally, although not always, a deficiency m the upper pait of the 
groove m which the membiane is attached, called the notch of Hivinus, 
which is rneiely coveied by the skin lining of the meatus, and which may 
allow the escape of fluid fiom within the middle eai without peifoiation 
of the membiane The membiana tympam is less secuiely attached at 
this notch than at the lest of its circumference therefore when it is sub- 
jected to any violent concussion it is liable to give way at this point The 
stiuctuie of the membiane is fibrous tissue, with most of the fibies ladiatmg 
flora the centie, which receives the handle of the malleus and is slightly 
diawn inwaid, so that this poition of the membiane is called the umbilicus 
The membiana tympam is coveied on the outei side by the skin lining of 
the meatus, as just stated, and upon its mnei suiface by the mucous lining 
of the tympanum It is supplied by the tympanic bianch of the internal 
maxillary arteiy, which enters by the Glasenan fissuie, and it receives a 
bianch fiom the aunculo-tempoi al neive 

The tympanum, oi middle ear, is an megulai cavity, within the 


petious poition of the temporal bone, which selves as an an -chamber 
between the auditory meatus and the labynnth or internal eai, having a 
communication antenorly with the phaiynx by the Eustachian tube, so 
that the atmosphenc pressuie is equal on both sides of the membiane 
The tympanic cavity (Pl^ite 3^ Fig 5, No 5) is somewhat bioadei behind 
and above than it is below and m fiont, and it is tiaversed by tlnee little 
bones, the ossicles, -which aie movably connected with one another by 
ligaments and extend between the membrana tympam and the fenestia 
ovalis of the labyrinth, so that they serve to conduct the vibi ations across 
the tympanum It is not quite twelve millimeties, oi half an inch, long 
fiom befoie backward, about six millimeties, or a quaitei of an inch, in its 
vertical dnection, and fiom two to foui millimetres, oi from one-twelfth to 
one-sixth of an inch, in width from its outer to its inner boundaries The 
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bony Avails of tins cavity aie veiy thin, and have nnpoitant lelations to 
the neighbonng stiuctuies The uppci wall, 01 i oof, is a tlnn bony plate 
on the antenoi suifaee of the petious poition and close to the junction 
of the squamous poition of the temqioial bone Theie is a squamo- 
petiosal sutuie in the loof of the tympanum in infancy Avlncli may 
admit of inflammation of the lining membiane being tiansnntted to the 
duia matei Avitlnn the ciamal cavity The floor is a vei y naiimv, delicate 
plate of bone, oveilying the jugulai fossa, and peifoiated antenorly by a 
small foiamen foi the tympanic blanch of the glosso-pharyngeal (Jacob- 
son’s) neive, which auses fiom the ganglion of Andeisch and e\entually 
passes out of the tympanic cavity tlnough the uppei tympanic canal into 
the middle fossa of the cianium, and is knoAAii as the lessei supeiflcial 
petiosal neiA r e, Avhence it passes by the innominate canal in the sphenoid 
bone to join the otic ganglion The ouici wall is mainly foimed by the 
membiana tympani and the maigin of the bony giooA r e which accommo- 
dates it The lattei has in it tlnee small openings, — aiz, the Glasenan 
flsswe, a little slit at the uppei and fiont pait of the bony ung, aaIucIi 
lodges the piocessus giacihs of the malleus and the so-called laxator 
tympani muscle, and gives passage to the tympanic blanch of the internal 
maxillaiy aiteiy, the itei qjostcnvs, behind the membiana tympani, 
Avlncli gives entiance to the choida tympani neive, and the iici anicnus, 
Avlncli mils paiallel Avitli the Glasenan fissme and leads into the canal of 
Huguiei, giving exit to the choida tympani nen r e The mnci wall is 
veitical and veiy uneven, and piesents A’anous objects of inteiest At the 
uppei pait is the cuived ndge conesponding to the aqueduct of Fallopius 
(Plate 3, Fig 5, No 9), Avlncli accommodates the facial nei ve Just beloiv 
this is the fenesha ovalis, Avlnch communicates Avith the vestibule of the 
internal eai, but m the lecent state is filled Avith a membiane to Avlnch 
is attached the base of the staples Below this is the piomontoiy, which 
conesponds to the fiist turn of the cochlea, and is slightly grooved foi 
the branches of the tympanic plexus of neives Below and jmstenoi to 
the piomontoiy is the fenestia lotunda, which is an opening at the bottom 
of a conical depiession leading to the scala tympani of the cochlea, but 
in the lecent state is closed by a membiane (the membiana tympani 
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secundaria ) The conical eminence in front of the lidge of the aqueduct 
of Fallopius and behind the fenestia ovahs is called the 'pyramid It is 
hollow, and contains the stapedius muscle, the little lound tendon of which 
passes thiough a foiamen in the apex to he inserted into the stapes The 
posteiior wall is perforated by openings of vanous sizes leading into the 
cellular spaces within the mastoid piocess, which aie lined with the same 
mucous membrane as the cavity of the tympanum, and are mostly filled 
with air Owing to the contiguity of stiuctuie, the mastoid cells are 
often involved m suppuiative disease of the middle eai , their proximity 
to the lateial sinus has alieady been lefened to (page 6) 

The anteiior wall of the tympanum is very thin, and m direct 1 elation 
with the carotid canal, fiom which it leceives the tympanic branch of 
the internal carotid aitery At its upper pait is ail opening in a conical 
eminence which transmits the tendon of the tensoi tympani muscles 
This eminence is sometimes called the ante i 101 pip amid A bony septum 
separates it from the channel which conveys the air from the pharynx 
into the tympanum, the Eustachian tube This channel begins neai the 
piocessus cochleanformis in the lowei part of the anteiior wall, and luns 
for twelve millimeties, or about half an inch, to the angle of junction 
of the petious and squamous portions of the tempoial bone, wheie it 
has a rough, jagged extiemity to which is attached a caitilagmous con- 
tinuation two and a half centimetres, or about an inch, m length i Tlie 
mucous lining of the tympanum is continued through the Eustachian tube 
to its pharyngeal opening, which is behind the inferior meatus of the 
nose (Plate 12, No 32) and in close i elation with the tonsil gland 

The ossicles which extend acioss the tympanum are the malleus 
(oi hammer), the incus (or anvil), and the stapes (or stump), which aie 
aiticulated to one anothei by ligamentous bands and so ananged that they 
serve to render the membrana tympani tense or loose according to the 
degree of impulse of the vibiations The malleus consists of a head, 
which is attached by a suspensory ligament to the roof of the tympanum 
and aiticulates with the incus posteriorly, a neck, the constnction below 
the head, tapering into the manubnum (Plate 3, Fig 5 , No 14), to 
be fastened to the fibrous poition of the tympanic membrane along its 
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upper pait, as far as tlie umbilicus, as alieady descubed, the processus 
giaeilis , a veiy long delicate pi ejection fioni a tubeicle below the neck, 
extending into the Glasenan fissuie and leceiving the mseition of the 
ligamentous hand foimeily called the laxatoi lympam muscle , and the 
piocessus bievis, a slight elevation at the loot of the manubnum, lesting 
upon the membiana tymjmni and leceiving the mseition of the tensor 
tympani muscle The incus is shaped somevhat like a bicuspid tooth 
with widely sepaiated unequal fangs The body of the incus has a glenoid 
depiession foi the leception of the head of the malleus The long pioccss 
(Plate 3, Fig 5, No 16) is placed neaily paiallel with the manubiium 
of the malleus, and aiticulates with the head of the stapes The shoit 
pioccss extends backvaul to he fixed m the neighboihood of the mastoid 
openings The stapes is a beautifully constiucted little hone very closely 
resembling a nnniatuie stump The ncch is a constuction just below 
the point wlieie the head is connected with the long piocess of the incus, 
and it leceives the mseition of the tendon of the stapedius muscle after 
it comes tlnough the postenoi pyianud The base is the oval plate of 
bone, at the opposite ends of the delicate bony ciuia, which lests upon a 
membrane coveung the fenestia ovalis, and thus completes the bony chain 
and serves to convey the impulse of the vibiations upon the membiana 
tympani to the fluid within the vestibule of the internal eai Besides the 
ligamentous hands which suppoit the ossicles and letain them in position, 
theie aie capsulai bands at the ai ticulations between the malleus and the 
incus, and between the incus and the stapes The amount of motion 
between these little bones is veiy slight, and is pioduced by the vanous 
actions of the tensoi tympani and stapedius muscles The tcnsoi tympani 
muscle anses fiom the apex of the petious poition of the tempoial bone 
and fiom the caitilagmous portion of the Eustachian tube, being lodged 
within a special canal above the lattei, and is nisei ted into the handle 
of the malleus It is supplied by a neive fiom the otic ganglion, m i ela- 
tion to the internal maxillaiy aiteiy, and by di awing the head of the mal- 
leus mwaid lendeis the membiana tympani tense 

The stapedius muscle anses fiom the hollow of the postei 101 pyiamid, 
and its tendon, which is supplied with a synovial sheath, is inseited into 
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tlie neck of the stapes It receives a little branch fiom the facial neive, 
which comes through an opening m the adjacent aqueduct of Fallopius, 
and the action of the muscle piobably serves to mciease the tension upon 
the fluid within the vestibule The mucous hmng of the tympanic cavity 
is closely attached to the periosteum, except wheie it is pieiced by the 
vessels and neives, and is reflected over the membianes which fill in the 
bottom of the meatus and the fenestia ovalis, and completely sunounds 
the ossicles It has been already stated that the mucous lining is con- 
tinuous fiom the pharynx by the Eustachian tube and is piolonged into 
the mastoid cells The mucous lining is supplied with filaments fiom 
the tympanic plexus of nerves 

The facial nerve (or seventh cianial neive ) enteis the internal audi- 
tory meatus in the apex of the temporal bone, and, aftei interchanging 
a few fibres with the auditory neive within the meatus, enteis the aque- 
duct of Fallopius, which is a toituous canal in the upper and posterior 
maigin of the mnei wall of the tympanum above the fenestra ovalis, 
and at the back of the tympanic cavity passes veitically downward to the 
stylo-mastoid foramen The facial neive within the aqueduct presents a 
ganghfoim swelling (• mtumescentia ganghfoi mis) m the neighborhood of 
the hiatus Fallopn, which is an oblique slit in the an tenor bolder of the 
petrous part of the tempoial bone, giving passage to the laige petiosal 
nerve, which, combining with the sympathetic blanch fiom the carotid 
plexus, foims the Vidian nerve, and thus bungs the facial neive m lela- 
tion with the spheno-palatme (Meckel’s) ganglion (Plate 3, Fig 2, No 6) 
Fiom the gangliform swelling also anse the small petrosal neive and the 
external supeificial petrosal nerve, — the foimer passing to the otic ganglion 
and the lattei to the sympathetic plexus aiound the middle meningeal 
aiteiy The tympanic branch of the facial nerve, as already stated, passes 
tlnough a foiamen in the descending pait of the aqueduct to enter the base 
of the postenor pyramid to supply the stapedius muscle In this vicinity 
the facial neive receives a communicating filament from Arnold’s neive 
Between this point and the stylo-mastoid foramen, where the facial neive 
makes its exit fiom the skull, an impoitant bianch, the choida iympani 
neive (Plate 3, Fig 2, No 24), passes upward in a bony channel parallel to 
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PLATE 10. 


Figure 1. 


The dura mater removed to show the vessels of the pla mater over the cortical surface of the right hemisphere 


1 The cut tissues of the scalp 

2 The pia mater enveloping the outer surface of the right 

hemisphere and showing tho complexity of the 
course of the external cerebral veins and arteries, 
which mash the underlying convolutions 


3 Section of the skull tap 


Figure 2. 

The pia mater removed from the right hemisphere to show the surfnee mnrhings of the fissures and convolutions, 
and a topographical surv cy of the subdlv Isions of the motor area of the opercular region, according to tho most recent 
investigations of the localization of the centres of function of the corticnl surfnee of the cerebrum 


1 The centre for the movements of the face (tho expres 

sions) 

2 The centre for the movements of the fingers 

3 The centre for the movements of the thumb 

4 The centre for the movements of tho v\ rist 

6 The centre for the movements of the shoulder and 
elbow 

6 The centre for the movements of the hip, knee, and 

leg 

7 The centre for the movements of the foot and toes 

8 The cut tissues of the scalp 

9 The fissure of Rolando (in this case joining the horl 

zontal branch of the fissure of Sylvius) 

10 The calloso marginal fissure 

11 The superior parietal convolution 

12 1 he inter parietal fissure 

13 The inferior parietal convolution 

14 The ascending parietal convolution 


15 The angular convolution 
1C The paricto-occlpitnl fissure 

17 Section of the skull cap 

18 The superior occipital conv olution 

19 The superior temporal fi'sure 

20 The middle occipital convolution 

21 The centre for the movements of the lips, tongue, 

thront, and lar>nx 
22. The speech centre 
23 The superior frontal convolution 
21 The posterior frontal fissure 

25 The ascending frontal convolution 

26 The middle frontal convolution 

27 The inferior frontal convolution 

28 The ascending branch of the fi'suro of Sylvius 

29 The horizontal branch of the fissure of Sylvius. 

SO The fork of the fissure of S> Ivins 

31 The superior temporal conv olution 


N B —The figures on Plates 9 and 10 were taken in succession from the head of an adult male in remarkable pliysi 
cal health, and represent the structures in their normal condition and position Comparison of the series vv ill demon 
strate the perplexities attending the study of cerebral localization, and tho parts to be encountered in cerebral surgerj 
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tlie aqueduct and enteis the cavity of the tympanum thiough a foiamen 
(the tiei postei ms) below the posteuoi pyiamid and close to the membiana 
tympani It is sui rounded with the mucous lining of the tympanum, and, 
passing between the manubnum of the malleus and the long piocess of 
the incus, it emeiges thiough a foiamen (the %tei anteiius ), the opening 
of a special bony canal (the canal of Hugmei ), close to the Glasenan 
fissuie Thence it descends between the two pteiygoid muscles, behind 
the middle meningeal aitery and m close i elation to the auriculo-tempoial 
and infeiior dental neives, and blends with the lingual bianch of the 
mfeiioi maxillaiy neive, being eventually distubuted to the submaxillaiy 
ganglion and the lingualis muscle The choida tympani neive is geneially 
believed to originate fiom the neive of Wusbeig, intei mediate between 
the auditoiy and facial neives Owing to its comparative distribution m 
the lowei animals, it is supposed to pieside ovei the sense of taste at 
the antenor portion of the tongue Recently this neive has been traced 
thiough the geniculate ganglion of the facial neive to the fouith ventucle, 
and it is tlieiefoie considered as an independent ciamal nerve, with the 
special function concerned in the powei of speech (Sapohni) 

The facial neive communicates m the temporal region by filaments 
with the pneumogastnc, the glosso-pharyngeal, the great auriculai, and 
the auriculo-tempoial neives, and with the carotid plexus, and on the 
face with the numerous sensoiy branches from the tufacial nerve A 
lesion of the facial neive within the aqueduct of Fallopius from fractuie 
of the base of the skull is attended by paralysis of the facial muscles, 
which is often a diagnostic feature of such an mjuiy m connection with 
other symptoms 

The tympanum is very richly supplied with blood by little arteries 
from vanous souices The tympanic blanches of the internal maxillaiy 
and internal carotid artenes, the petrosal branch fiom the middle menin- 
geal aiteiy, and minute branches fiom the ascending pharyngeal artery, 
enter fiom the fiont, while fiom behind the stylo-mastoid bianch from 
the postenoi auriculai artery penetrates by the aqueduct of Fallopius 
The veins empty into the superior petiosal and lateial sinuses, and into 
the middle meningeal and pliaiyngeal veins 
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The internal ear, 01 labyrinth, consists of a -\eiy complex airange- 
ment of spaces and channels m the most compact pa it of the tempoial 
hone Theie aie tlnee special compai tments, known as the vestibule, 
the semicnculai canals, and the cochlea The vestibule is an megulai 
oblong cavity situated between the tympanum and the internal auditoiy 
meatus, having the fenestia ovalis on its outei vail, by which it com- 
municates with the tympanum when the paits aie maceiated, but m the 
recent state it is closed bj r the base of the stapes and its annular liga- 
ment, and on its lnnei wall theie is a shallow" depiession in fiont, called 
the fovea heimsphan ica, the lowei pait of which, the macula cnbiosa , is 
peifoiated by numeious foiamina foi the transmission of the filaments 
of the auditoiy neive Behind the fovea hemisphan ica theie is the cnsta, 
a ndge, with usually a little opening, called the aqueduct of tlic vestibule, 
which gives passage to a small vein In the loof of the vestibule theie is 
a depiession, the fovea hemi-clliptica, which lodges the utncle The five 
openings of the semicnculai canals aie m the postenoi pait of the 'vesti- 
bule, and autenoily tlieie is the opening into the cochlea so that the 
vestibule is the common cavity in -which all the otlieis communicate The 
semicn culai canals aie tin ee bony canals above and somewhat behind the 
vestibule Each canal foims about tw'O-thnds of a cncle, and they diffei 
in then dnections, so that they aie called supenoi, postenoi, and external 
Each canal is dilated at one end, — the ampulla, — conespoiiding to a similai 
dilatation of the membianous lining of the labynnth The canals all 
open into the postenoi part of the vestibule by both of then extiemi- 
ties, but, as one of the openings is made up of the extiemities of two 
of the canals, there aie only five distinct openings 

The supenoi semicnculai canal is veitical in clneetion, and aiclies 
acioss the antenoi pait of the petious poition of the tempoial bone, 
forming a rounded elevation on its suiface Its outer ampullated extiennty 
opens into the upper pait of the vestibule Its non -ampullated extiennty 
opens into the back of the vestibule by a common onfice wutli the sinulai 
extiemity of the posterior semicnculai canal The lattei is also veitical, 
but is placed at a right angle with the supenoi canal, being parallel to the 
postenoi suiface of the petious bone It is the longest of the tlnee canals 
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The external semicu cular canal is placed horizontally, and is the shortest 
The cochlea closely lesembles a common snail’s shell, and is placed almost 
honzontally at the antenor pait of the lahy until Its base corresponds 
to the bottom of the internal auditoiy meatus, and is peifoiated by the 
cochlear blanches of the auditoiy nerve Its apex is m lelation with the 
uppei and front part of the inner wall of the tympanum The cochlea 
consists of a conical-shaped cential axis, the modiolus, and a gradually 
tapering spual canal which winds round the modiolus to the extent of 
two and a half turns, terminating at the apex of the cochlea m a little 
dome, — the cupola 

The modiolus (or columella) is quite thick at its base, but gradually 
diminishes toward the apex, wheie it teimmates in the infundibulum 
Its interior is composed of cancellous hone, thiough the meshes of which 
vessels and neives pass to the spnal lamina The ariena centralis modioli 
is a little aitery which is accommodated in a canal within the centre of the 
modiolus The spiral canal is subdivided by a delicate plate, the lamina 
spm alls, paitly bony (the lamina ossea) and paitly membranous (the 
membiana basilans), into two parallel tubes, called the scales The scala 
tympani is the laiger and lowei of these tubes, and is in 1 elation with 
the tympanum by the membrane attached to the fenestia rotunda, the 
scala veshbuh is the upper tube, and is m direct connection with the ves- 
tibule Owing to a deficiency m the top of the modiolus, the two scalse 
communicate with each other m the cupola by the opening called the 
helicoti ema, which is paitly bounded by a hook-shaped process at the end 
of the lamina (ossea) spnalis The scala vestibuli is furthermoie sub- 
divided by the oblique membrane of Reissnei, which separates a portion 
of its upper part fiom the rest and thus forms the scala media, or cochlear 
canal At the junction of the bony lamina with the modiolus there is a 
veiy small winding canal, the canalis spiralis modioli, which is occupied 
by an enlaigement of the cochleai nerve, whence the nerves pass to the 
oigan of Coiti The aquceductus cochleae is a small aperture leading to 
a canal which opens on the basilai surface of the petrous bone and tians- 
mits a vein from the cochlea to the internal jugular vein The mem- 

bianous continuation of the osseous lamina spnalis is thickened into an 

10 
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elevation, the limbus, 01 denticulate lamina, which ovei hangs the funowed 
maigin (the sulcus spiiahs) of the bony lamina The uppei holder of 
the sulcus is called the labium vestibulaic, the lowei, the labium tympam- 
cum Fiom the latter a delicate membiane (the mcmbiana basilans) 
extends to the outei bony wall of the cochlea, completing the scala 
tympani Wlieie the basilai membiane is attached to the outei vail 
theie is a piojeetion of connective-tissue cells, — the so-called hgamcnlum 
spuale The basilar membiane inci eases pi opoi lionately as the osseous 
lamina deci eases towaid the cupola The membiane of Jlcissnci is the 

oblique membiane which paititions off the coehleai canal hom the scala 

vestibuli It is a veiy delicate layei of connective tissue, coveied on the 
cochlear suiface with epithelium, and is continuous with the penosteum 
lining the upper suiface of the lamina spiiahs The cochlea 1 ) canal is 
foimed on its lnnei wall by the membiane of Reissnei, on its outei wall 

by the periosteum, on its lowei wall by the limbus spiiahs and the basilai 

membiane Within the penosteum on the outei wall theie is a conical 
eminence of connective tissue winch accommodates a tiny vein, — the vas 
spuale Between tins and the attachment of Rensnei’s membiane theie 
is anothei eminence, winch consists of numeious anastomosing vessels, — the 
sti ice vasculai is 

The basilai membiane sustains the complex and wondeiful anange- 
ment of the oigan of Coih, upon winch the ultimate filaments of the 
auditory neives aie distnbuted The oigan of Coiti is coveied ovei 
by the membiana tectona, winch is a fine layei of connective tissue 
extending between the labium vestibulaie of the osseous lamina and the 
attachment of Beissnei’s membiane and placed paiallel to the basilai 
membiane The entne osseous labynnth is lined with a veiy tlnn penos- 
teum, which consists of fibro-elastic tissue with cell-elements and selves 
as a matrix foi blood-vessels From this tissue is secieted a small 
quantity of fluid known as the penlymph, 01 hquoi Cotunnn, which 
sunounds and suspends the memhanous labynnth, a tubulai lepioduction 
of the osseous labynnth, which also encloses a little fluid, the endolymph, 
or liquor Seaipce The membianous labynnth receives the distnbution of 
the teiminal filaments of the auditoiy neives, which, owing to then inter- 
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position, between tlie two fluids, aie thus rendered susceptible to the most 
delicate vibiations The vestibular portion of the membranous labyrinth 
foims two unequal communicating sacs, the utricle and the saccule The 
utricle is lodged, as pieviously stated, in the fovea liemi-elliptica, and com- 
municates with the openings of the semicircular canals It is the laigei 
of the two pouches, and is thickest (the macula) at the crista, wheie 
the nerve-bianches enter The saccule lests m the fovea hemisphsenca 
m fiont of the utucle It is connected with the cochlear portion of the 
membranous labynnth by the canahs reuniens , and in a loundabout way 
with the utricle by the aqueduct of the vestibule, thus establishing an 
uninterrupted channel for the endolymph throughout the membranous 
labyrinth 

On the inner walls of the utucle and saccule theie are many minute 
concretions of caibonate of calcium which seem to be in connection with 
the ends of some of the neives They are called otoliths (or ear-stones) 

The membranous semicircular canals conespond to the bony canals 
which contain them They are connected at their ampullated extiemities 
by the vessels and neives to the contiguous periosteum, but in the rest of 
their extent they are only about one-thnd of the diameter of the osseous 
canals The connection at the ampullated extremities with the periosteum 
forms a partial septum, the crista acoustica The membranous structure 
consists of three layers, an outer fibr ous layer , a middle, the tunica pr o- 
pna, and an inner 01 epithelial layer In the ampullated portions the 
epithelial layer presents spindle-shaped cells with ciliated piocesses, the 
auditory hairs 

Fiom the descuption already given of the relations of the membrane 
of Reissner, the basilar membrane, and the membrana tectoria within the 
scala vestibuli of the cochlea, it will be seen that they serve practically to 
constitute a shi unken membianous cast of the bony cochlea, resembling 
m a measuie the membranous pouches within the vestibule and the semi- 
cncular canals. This membranous cochlea, 01 cochlear duct, is the scala 
media above mentioned it commences opposite the piomontory of the 
tympanum, and, aftei winding along the middle of the cochlear canal, 
ends at the cupola m a closed extremity It is connected with the mem- 
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PLATE 11. 


Figure 1. 


Transverse fcoronal) section through the head just In front of the ears, passing through the basilar part of the occip 
ital bone btloxv and the bregma abo\ c Show ing the section of the brain, in stlu, at the middle of the lateral x entriclcs 


The figure represents the parts as seen from the front 

1 Section of the superior longitudinal sinus of the dura 

mater show mg its triangular shape 

2 The cut tissues of the scalp 

3 The diploic structure, betneen the outer and inner 

tables of the skull 

4 The dura mater oier the right cerebral hemisphere 

5 The gray mioluted cortical substance of the brain 

6 The u lute medullary substance of the brain, slion ing 

puncta l asculosa 

7 Section of the inferior longitudinal sinus of the dura 

mater, slion ing its oial shape 

8 The corpus callosum 

9 The forms: 

10 The right lateral ventricle 

11 The right fissure of Syliius 

12 The internal capsule 

13 The external capsule 

14 Tlie right optic thalamus 

15 The basilar artery on the pons Yarolil 

16 The right ear 

17 The osseous portion of the right Eustachian tube 

18 Tlie right internal carotid artery 

19 The ri = ht parotid gland 

20 The right internal jugular tern 


21 The right pncumogaMric none 

22 The right longus colli muscle 

23 The first frontal com olution 

21 Tlie falx cerebri in the longitudinnl fissure 
2 o The second frontal comolution 

26 The third frontal comolution 

27 The left lateral yentriclc 
23 Tlie internal capsule 

29 The left fissure of 8yl\Ius 

30 1 lie external capsule 
71 The left optic thalamus 

32 33 and 31 I ir-t, second, and third temporal convolu 
tlons 

2o The pons \ nrolli 

36 The basilar portion of the occipital bone 

37 The osseous portion of the left Lustachian tube 

38 The left ear 

39 The left pnrotld gland 

40 The left pneumogaMric none 

41 The left internal carotid artery 
12 The left lnternnl jugular sein 
43 1 he left longus colli muscle 
41 The pre \ crtcbrul fascia 


Figure 2. 


Horizontal section of the head, with the brain in position, showing the lateral ventricles and adjacent parts. 


X The position of the foramen cecum 

2 The anterior median fissure (or fore part of the longl 

tudinal fissure) 

3 The anterior cornu of the left lateral ventricle 

4 The intra i cntricular portion of the left corpus striatum 

(or the nucleus catidalus) 

6 The position of the foramen of Monro 

6 llie extra \ cntricular portion of the left corpus stria 

turn (or the nucleus knliculans ) 

7 The left optic thalamus 

8 The left portion of the choroid plexus 

9 The splemum of the corpus callosum 

10 The posterior cornu of the left lateral x entrlclc 

11 The posterior median fissure (or hind part of the longl 

tudmal fissure) 


12 The frontal sinus of the skull 

13 The frontal lobe of the brain with punctnx asculosa. 

14 The anterior cornu of the right lnlernl x entrlclc 

15 The intrn x cntricular portion of the right corpus stria 

turn (or the nucleus caudnhf) 

16 The extra \ cntricular portion of the right corpus stria 

turn (or the tuictat* lenhcularls) 

17 The right optic thalamus 
IS 1 he fornix 

19 The right portion of the choroid plexus 

20 The middle cornu of the right lateral \cntrlcle 

21 The posterior cornu of the right lntcral x entrlclc 

22 The point u hero tho longitudinal sinus terminates at 

the torcular Ilcropltil! 


Figure 3 

Anterior posterior section of the head, with brain in position, through the mlddlo of the right hemisphere The 


orbital muscles are seen in relation to the eyeball 

1 Section through the fissure of Rolando 

2 The occipito parietal fissure 

3 The corpus callosum 

4 The corpus striatum 

5 The optic thalamus 

6 The x elum mterpositum 

7 Position of the fourth x entrlcle 

8 The transxerse fissure, xvith the tentorium cerebelll 

9 The arbor x it® of the cerebellum 

10 The mion 

11 The frontal lobe of the right hemisphere 


12 The frontnl sinus 

13 The superior rectus muscle 

14 The right eyeball 

15 The external rectus muscle 

16 The capsule of Tenon 

17 The right optic nerxe 

18 The inferior oblique muscle 

19 The Inferior rectus muscle 

20 The temporo sphenoidal lobe 

21 The antrum of Highmore, in the right superior max 

lllary bone 


N B —The heads from xvhich all of these figures xvere taken xtere very recent and without any hardening prepare 
tion, so that the relations of the parts are perfectly presen ed (Figs 1 and 2 are from male heads, about thirty and 
thirty fix e y ears of age, and Tig 3 from a female aged thirty sex en y ears ) 
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branous semicnculai canals by tlie ductus leumens, and is bathed without 
by the perilymph and within by the endolympli, like the lest of the mem- 
branous labyrinth It is much moie impoitant, however, as it differs 
gieatly m the chaiactei and airangement of the complex structuies con- 
tained within a poition of its space, which aie known as the organ of 
Cor ti This organ presents a slight elevation upon the basilai membrane, 
and appears to be a modification of the lining epithelium following the 
spnal turns of the membrane throughout its couise, -whence it was 
foimeily called the papilla spiralis acoustica Microscopic examination 
demonstrates that it consists of a peeuliai airangement of cells which beai 
a lemaikable similarity to the key-board of a piano-foite The cential 
cells are rod-like bodies, the rods of Corti, which aie disposed on the basilar 
membiane in two sets, an mnei and an outer, m such a mannei that 
they incline towaid each othei, blending at then upper extiemities, foimmg 
a series of arches, the minute spiral space so enclosed by them being the 
tunnel of Cor ti Both the outei and the inner rods aie similar in structure 
and have a broad nucleated base, but they diffei matenally in shape, the 
outer being compared to a swan’s head, which is received into the sigmoid 
cavities of seveial of the inner lods, which are m shape veiy like the 
upper extiemity of the human ulna There aie a gieat many moie mnei 
rods than outei, and they are shortei and less obliquely placed There 
aie numeious stiff ciliated processes in lelation to the inner and outei 
rods, called lesjiectively the inner and outer acoustic hair cells The 
acoustic hair cells are believed to be m direct connection with the ultimate 
fibrils of the coclileai neives, and the intervals between them and the 
outei rods are occupied by long fusifoim cells, the supporting cells of 
Deiters, which lest upon the basilai membiane Theie is a net-like mem- 
biane, the lamina reticularis, spiead out over the summits of the outei hair 
cells, thiougli which the ciliated piocesses pioject This net-work consists 
of seveial lows of plates, or phalanges, which dovetail with the phalangeal 
processes fiom the summits of the supporting cells There is a some- 
what similar leticulai membrane ovei the ends of the mnei ban cells 
The auditory nerve (or eighth cranial nerve) enters the intei nal audi- 
toiy meatus (Plate 3^ Fig, 1) with the facial neive and auditory aitery, 
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and at its bottom passes tlnougli a pei foi ated plate, the lamina cnbiosa , 
to he distubuted to the labyimth, 01 internal eai, being divided into the 
vestibulai and cochlear neives The facial neive puisnes an independent 
couise along the aqueduct of Fallopius, as aheady desenbed (page 69) 

The vestibular neive becomes at fust slightly enlaiged, and then divides 
into vanous blanches, which pioceed to the utncle, the saccule, and the 
ampullm of the semicnculai canals The cochlea i nave immediately 
within the lamina cnbiosa sepaiates into numeious filaments, which cuter 
the canals in the base of the modiolus Thence they pa^s outwaid between 
the plates of the osseous lamina, tlnougli the ganglion spnalc, to foim a 
minute plexus, the ultimate filaments of which appeal to be connected with 
the inner and outei hail cells of the oigan of Coiti 

The labyimth is sujipbed by the auditoiy ai teiy, a bianch of the 
basilar aiteiy (Plate 5, Fig 3) which accompanies the auditoiy and facial 
neives into the internal auditoiy meatus and divides into vestibulai and 
cochlear blanches These blanches conespond to the neives and ramify 
ovei the penosteal lining of the internal eai, leceivmg branches of com- 
munication fiom the vessels of the tympanic cavity and fiom the stylo- 
mastoid aiteiy, wdnch anses fiom the postenoi aunculai bianch of the 
external caiotid aiteiy 

In fiactuies involving the petrous poition of the tempoial bone, 
attended with hemonliage fiom the external auditoiy meatus, the source 
of bleeding is more geneially fiom the minute aitenes of the labyimth 
and the tympanum than fiom the adjacent internal caiotid aiteiy oi the 
internal jugulai vein, laceiation of either of which w r ould be piobably 
immediately fatal The escape of ceiebio-spinal fluid by the same exit is 
indicative of a fiactuie implicating the internal auditoiy meatus (page 7) 
The piessuie of this fluid upon the jienlymph vullnn the labyimth, to 
which have been attnbuted some cases of deafness, does not anatomically 
exist, as the only lymph-extension is by the sheaths of the auditoiy vessels 
and is too mconsideiable to admit of any degiee of piessuie by any amount 
of mtia-cianial effusion 

The auditoiy vein leceives its blood fiom the veins of the labyimth, 
and, passing out tlnougli the internal auditoiy meatus, empties it into the 
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infenor petiosal sinus Tlieie are also emissaiy veins fiom tlie coelilea 
and vestibule, which, passing tbiougb then respective aqueducts, teiminate 
generally in tlie internal jugular vein 

THE ORBITAL REGION AND THE EYE 

The orbits (Plate 28 ) are two cavities, one on each side of tlie upper 
part of the face, for the lodgement and pioteetion of the eyeballs and then 
accessory apparatus Each oibit is foimed of the plane sui faces of the 
contiguous bones of the head and face, pecuhaily disposed so that the eye 
is insured extensive lange of vision These cavities aie pyiamidal, tlieir 
bases conespondmg to the surfaee-maigins, and then apices extending 
backward and inwaid m such a mannei that then axes continued baclc- 
waid would meet ovei the body of the sphenoid bone where the optic 
commissure rests The 7 oofs of the 07 bits aie formed antenoily by the 
vaulted orbital plates of the frontal bone and postenoily by the lesser 
vnngs of the sphenoid bone The floois aie foimed chiefly by the oibital 
processes of the supenoi maxilla;, with the oibital processes of the malar 
bones anteriorly and the oibital surfaces of the palate bones postenoily 
They aie much less concave than the loofs The innei walls aie neaily 
veitical and paiallel with each other, while the outei walls aie diveigent 
The inner walls aie mainly foimed by the ossa plana of the ethmoid bone 
and the orbital sui faces of the laclnymal bones, with poitions of the 
sphenoid behind and the nasal piocesses of the supenoi maxillae in front 
The outei walls are foimed anterioily by the oibital piocesses of the 
malar bones and postenorly by the oibital plates of the gieat wings of the 
sphenoid bone At the apices of the 01 bits the optic foiamma tiansmit 
the optic 11 eives and ophthalmic aitenes External to the optic foiamen 
at the back pait of the outei wall of each 01 bit is the oblique sphenoidal 
fissuie, between the gieatei and lessei wings of the sphenoid bone, vhicli 
tiansmits the ophthalmic division of the tnfacial nerve and the neives to 
the muscles of the eyeballs (Plate 3 , 2 ), togethei with the ophthalmic 

vein and some sympathetic filamenfs fiom the caiotid plexus Continu- 
ous with the sphenoidal fissuie passing externally 111 the floor of each 
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01 bit is the spheno-maxillaiy Jisswe, which in the lecent state is budged 
ovei by membiane Fiom the middle of the spheno-maxillaiy fissure 
in the fiooi of each mbit tlieie extends outwaully a gioove which leads 
into the infia-oibital canal and gives passage to the infia-oibital neive 
and infia-oibital aiteiy Just within the nasal niaigin of each oibit 
is the lachymal fossa , foimed by the apposition of giooves in the nasal 
jirocess of the supenoi maxilla and the laclnymal bone Tins fossa is the 
opening into the nasal diici, which comeys the teais into the nifeiior 
meatus of the nose In the sutuial line between the ethmoid and fiontal 
bones tlieie aie two foiannna, the anlcnoi and postenoi ethmoidal, the 
formei tiaiismittni 2 : the nasal neive and antenoi ethmoidal vessels and the 
latter the postenoi ethmoidal vessels The facial opening into each oibit 
is jnovided with a somewhat foui-sided maigin, peculiaily adapted above 
foi the suppoit of the e} r ebiows and at the cneumfeience foi the attach- 
ment of the eyelids The external angnlai pioccsscs of the oibits aie the 
outei limits of the supercihaiy ndges at the junction of the fiontal 
with the malai bones They aie supeificial, and impoitaut topographical 
landmaiks, as has been pieviously stated ,T\\o and one-half centimeties, 

01 about an inch, fiom the external angnlai piocesses im\aul tovaid the 
nose, on the boideis of the oibital aiclies tlieie aie notches oi foiannna foi 3 
the exit, upon the foiehead, of the supia-oibital vessels and neives The 
bones foimmg the fiooi, the innei wall, and the loof of the oibital cavity 
are veiy fi agile, the fiontal poition of the loof being often only membia- 
nous, so that foieign bodies tin ust into the oibit may leadily jienetiate 
dowmvaid into the anti um, mwaid into the ethmoidal cells, oi upwaid into 
the cianial cavity Owing to this lattei featuie, m abscess of the fiontal 
lobe of the biam it is feasible to make an artificial opening foi dianiage 
either thiougli the oibit oi tlnougli the nasal cavity 

The eyebrows (supercilia) consist of the ai clung folds of the in- 
tegument connected beneath with the constnctoi muscles of the eyelids, 
the oibiculans palpebrarum and oceipito-fi on tales muscles, and especially 
the transveise fibies of the oibiculans known as the coi rugatoi muscles 
(Plate 15, No 22) They sui mount the supeicihaiy ndges of the fiontal 
bone, supporting short, thick lians which at the nasal side of the aich aie 
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dnected upwaid and foiwaid, and for the lest of the aich upwaid and 
outwaid with mci easing obliquity 

Below the eyebiows the skm is of veiy delicate texture, entnely 
destitute of fat, and spiead ovei the elliptical folds, the eyelids, which 
consist of the so-called taisal caitilages, attached to the maigin of the 
01 bit by the palpebral ligaments, and coveied by the extiemely thm 
mnei layei of pale fibies of the oibiculans muscle, which aie connected 
by loose cellular tissue to the skm So exceedingly thin and delicate is 
the covenng of the uppei eyelid that when it is closed ovei the eye not 
only can its blood-vessels be leadily seen, but, owing to the tianslucency 
of the tissues, often the ms may be distinguished thiough them Occasion- 
ally theie is a cutaneous fold fiom the uppei lid oveilapping the inner 
cantlius The laxity of the cellulai tissue of the eyelids is manifest in 
the oedematous conditions following inflammation 01 contusion The skin 
ovei the lids is wimkled tiansveisely, and on the uppei lid theie is a 
constaut fold which maiks the pait covenng the globe of the eye fiom 
that in lelation to the soft stiuctuies of the mbit The funow which 
exists between the lower lid and the cheek deepens m old age and in many 
wasting diseases, and produces a peculiai sunken look about the eyes 
common to those conditions The uppei lid is laigei and moie movable 
than the lowei It is mainly by the action of the levatoi palpebise muscle 
upon the upper lid that the eye is exposed, and by that of the oibicular 
muscle that the eye is closed The mteival between the two lids, the fissui a 
palpebrarum 01 rictus oculi, teiminates in the innei and outer corneis 
01 canthi The size of the i ictus vanes with the i elation of the lids to the 
eyeball, according as the eyes aie dnected upwaid, forwaid, oi downward 
When the eye is looking upwaid (Plate 53 , Fig 1 ), the rictus is dilated, 
the upper lid ai clung as high as the uppei maigin of the cornea, while a 
portion of the white scleiotic coat is visible above the lower lid When 
the eye is looking straight foiward, the uppei lid slightly coveis the 
top of the cornea, and the lowei lid is on a lei el with its lower bordei 
When the eyes aie downcast, the upper lid covers the cornea as far as the 
top of the pupil, and the lower is on a line with the lowei border of the 
coinea The lowei lid holds the latter i elation also m oidinaiy closure of 
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the eyes The cartilage of the uppei lid is laigei than that of the lower 
one, broad m the middle and nairowei at each end, while the lower is 
nearly uniform throughout These caitilages aie attached to the oibital 
maigin by the palpebial ligaments, which aie continuations of the penos- 
teum lining the oibit The attachment of the caitilages to the malar 
poition of the oibit is by the external 'palpebral ligament, and that to 
the nasal pioeess of the supenoi maxilla is by the internal palpebial 
ligament, 01 tendo oculi (Plate 15, No. 25) The latter is a fine, short 
coid at the mnei can thus, which passes fiom its attachment in front of the 
lachrymal gioove honzontally outwaid and divides into separate portions 
for the palpebial caitilages The augulai aiteiy and vein aie on the 
inner side of this tendon (Plate 18, No 3) The oi biculai is palpebral urn 
is the splnnctei muscle sunounding the eyelids It is attached to the 
tendo oculi and the mnei and lowei maigm of the oibit, while above its 
fibies blend with those of the oceipito-fiontalis, and on the cheek with 
the elevators of the uppei hp and nose, and the zygomatici (Plate 15) 
The fibres of this muscle fonn oval loops lound the eyelids and oibit, 
the orbital fibres being tluckei and leddei than those ovei the eyelids, 
as aheady mentioned Foiced contraction of the oibiculai muscle selves 
to push back the eye into the oibit, and affoids a soft protective pad 
in fiont of it In winking it is only the palpebial poition of the muscle 
which contracts This momentaiy closuie of the lids is accompanied by 
a slight di awing mwaid at the mnei canthus, which dnects the teais 
toward the puncta lachiymaha The “ ci ow’s-fcet” of old age aie the 
permanent ladiating wi inkles pioduced by the oibital fibies di awing the 
blows down and the lowei lids up , 

The con ugatores supeicilu muscles (Plate 15, No 22) are deep acces- 
soiy portions of the oibiculai muscles, which arise fiom the internal angular 
processes of the oibits, and, passing transversely outwaid, aie nisei ted into 
the superficial musculai fibies and skin of the eyebiows These bunches 
of fibies have special blanches from the facial neives, by then action 
wunkle the forehead veitically, and aie the proper muscles of fi owning 
The levator es palpebral um muscles anse fiom the lessei wings of the 
sphenoid bone m the back paits of the orbital cavities, above the optic 
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foiamma They pass over the globes of the eyes, teiminating m broad 
thin tendinous mseitions at the taisal caitilages of the uppei lids beneath 
the palpebral ligaments They aie constantly in action when the eyes 
aie open, becoming 1 el axed m sleep 

The fiee maigms of the eyelids are the thickest paits of the taisal 
caitilages They aie straight, and when the eyes are closed are m accuiate 
apposition Upon their edges the eyelashes [cilia) are arranged in seveial 
lows The lashes of the upper lids aie longei and moie numeious than 
those of the lower lids, and the uppei ones cm ye upward, while the lowei 
cuive downwaid The bulbs of the lashes are placed between the tarsal 
caitilages and the oveilymg muscular fibies They aie supplied with blood 
fiom the palpebral branches of the ophthalmic arteiy, which lun parallel 
with and close to the boideis of the lids If the lids aie eveited, a number 
of sebaceous glands [. Meibomian ) are to be seen ananged m longitudinal 
parallel lows on the undei surface of the tarsal caitilages Their orifices 
aie situated behind the lashes, on the margins of the lids, and their 
function is to pi event the lids fiom sticking togethei by their sebaceous 
secretion Inflammation of one of these glands lesults in a small cystic 
abscess, known as hordeolum or stye 

"Within the orbit, just behind the external angulai piocess, tlieie is a 
shallow depression foi the lodgement of the lachrymal gland, which is 
about the shape and size of an almond, and whose function is to seciete 
the teais It is fastened m its place by a few fibious bands from the 
periosteum attached to its upper suiface, while below it rests loosely upon 
the eyeball and its superior and external stiaight muscles Sometimes 
there is an aecessoiy portion to the gland, which fiom its relation to the 
upper lid is called the palpebi al poition [of Rosenmullei ) The gland 
is invested by a capsule of connective tissue In structuie the gland 
lesembles very much the salivary glands, being an aggregation of lobes 
and lobules held together by fibio-cellulai tissue Tlieie aie about a 
dozen excietoiy ducts, which take a parallel course and open in a row of 
onfices two and one-lialf centimetres, 01 about an inch, above the edge 
of the upper tarsal caitilage, upon the conjunctiva, the mucous lining of 
the eyelids The tears ( laclnymce ) aie the excessive secretion of the 
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PLATE 12. 


Median antero posterior vertical section through the head, face, and neck of a powerfully built man, thlrtj jears 
of age 


1 The superior longitudinal sinus of the dura mater 

2 Section through the tables of the skull, showing the 

diploic structure 
S The cut tissues of the scalp 

4 The falx cerebri 

5 The inferior longitudinal sinus 

6 The i ente Galenl 

7 The straight sinus 

8 The fourtii ventricle 

9 Section of the cerebellum, show Ing the arbor v ltrc 

10 The torcular Herophili 

11 The occipital sinus 

12 The mcdullu oblongata 

13 The spine of the first cervical vertebra 

14 The spine of the second cen ical vertebra 

15 Section through the ligamcntum nuchre and muscles 

and fascia at the nape of the neck 

10 The spine of the third ccrv ical v ertebra 

17 1 he spine of the fourth cen ical v ertebra 

18 The spine of the fifth cert ical v ertebra 

19 The spine of the sixth cert Ical \ ertebra 

20 The spine of the set enth cert ical t ertebra (the vortc 

bra prominens) 

21 Tile cont olution of the corpus callosum and anterior 

cerebral t essels 

22 Section of the corpus callosum (show Ing the genu) 

23 The fornix 

24 The crista galli of the ethmoid bone 


2u The frontal sinus. 

IG The corpora quadrigemina 

27 The sella turcica and position of the pituitary body 
2S The sphenoidal sinus 
29 The nasal meatuses 

SO The pons 5 arolli resting on the basilar portion of tho 
sphenoidal bone 

81 Breach through the septum of the no'e, opening Into 
the middle meatus 

32 The opening into the Fustachlnn tube 

33 The junction of the soft and hard palates 
31 The tank of thepnlntc 

35 The incisor teeth of the upper Jaw 
SG The velum pnlatl (the uvula) 

37 The incisor teeth of the low cr Jaw 

SS The tongue 

39 The plinnnx 

40 The epiglottis 

41 The genio h j old muscle 

42 The mjlo lij old muscle 

43 The bodj of the hjold bone 

44 1 lie notch in the tbs rold cartilage 

45 The ventricle of the larjnx 

4G The commencement of the oesophagus 

47 1 lie cricoid cartilage 

48 The spinal cord 

49 The 'econd ring of the trachea 

50 Tho Eterno hj old and thjroid muscles 


N B —This section was made shortl) after death, and photographed immcdiatolj, so os to preserve the relations of 
the structures accuratelj 
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lacliiymal glands, which, under tlie influence of the emotions, or fiom 
the irritation caused by cold, or by any foreign substance coming m 
contact with the eye, overflow upon the cheek Oidmaiily the secietion 
of the gland selves to keep the surface of the cornea constantly moist, 
and to bathe the conjunctiva so that the movements of the lids and 
of the eyeball shall he fiee 

The conjunctiva is 1 effected from the lids over the front of the eye, 
and the two poitions are known respectively as the palpebi al and the 
ocular The palpebial portion is the thickei, is very vascular, and is pro- 
vided with numerous fine papillse, inflammation of which occasions the 
disease called “ granulai lids” At the innei canthus of the eye the 
conjunctiva is reduplicated, forming tlie plica semilunaris , and its angle 
of reflection fiom the lids to the eyeball is called the fornix conjunctives 
The continuations of the plica aie the superior and inferior palpebial folds 
When the lids are closed, even in the momentary action of winking, the 
conjunctiva becomes, as it were, a closed cavity which collects the teais 
and conveys them to the inner canthus, where theie is an oval space 
between the two lids, the lacus lachrymalis This space is occupied by the 
cat uncula lach ymahs, a small, reddish-colored, conical body consisting of 
a number of follicles and resembling in stiucture the Meibomian glands 
The caruncula secretes the whitish matter frequently noticeable at the 
inner angle of the eye 

Near the innei canthus there are on the maigm of each lid slight 
elevations, the papillae, with openings, the puncta, on their summits 
The puncta are the orifices of the canalicuh, which pass inward toward 
the lachrymal sac The manner m which these orifices are disposed for 
the reception of the tears is influenced by the action of a slip of muscular 
fibres from the orbicular muscle This slip is called the tensor tarsi (or 
Hornet's muscle), m consequence of its arising from the ridge of the 
lacliiymal bone and being inserted into the tarsal cartilages of both lids 
neai their puncta This little muscle may also act as a compressor of 
the lachrymal sac The canalicuh vary in their couise, — a fact which 
should be thoroughly undei stood m undertaking to relieve obstruction of 
either of them by the mtioduction of piobes or the knife The supei tor 
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canal fiist extends upwaid, and then, bending at an acute angle, passes 
mwaid and downwaid to join the mfeuor canal at its entrance into the 
teai-sac The couise of the mfeiioi canal (which is the one most often 
affected) is fiist downwaid, and then it abiuplly passes hon/on tally inward 
These canals aie dense and elastic, somewhat dilated at then angles, and 
have, especially the lowei one, some spual fibies fiom the tensor taisi 
muscle wound round then walls The lachrymal sac occupies the laclmj- 
mal fossa within the nasal boidei of the oibit, with the tendo oculi and 
the tensoi taisi muscle m 1 elation to it antenoily Sometimes in dis- 
tention of the laclnymal sac the tensoi piojects undei the tendo oculi, 
which occasions a bulging without and within, the tense ligament 
depressing the toj) of the sac The tendo oculi is always the guide to the 
sac Tlieie aie minute valvulai folds in the mucous lining of the sac at 
the entiance of the canals, which is continuous with the conjunctiva 
thiough the canaliculi, and with the pituitaiy membiane of the nose 
thiough the nasal duct, the lowei eonstncted poition of the lachrymal sac 
The oculai poition of the conjunctiva is veiy diffciently auanged in 
its lelations to the scleiotic coat and to the cornea The sclciohc conjunc- 
tiva is veiy loosely attached to the subjacent coat, so as not to intei feie with 
the movements of the eyeball It is veiy thin, tianspaient, and, except 
when inflamed, neaily coloiless A few r scatteied blood-vessels extending 
towaid the coinea aie generally visible in the healthy condition of the 
organ, but under the stimulus of a foieign body 01 of some action upon 
the vaso-dilatoi sympathetic neives, veiy rapid congestion occuis, thiough 
a peculiarly intiicate capillary plexus of vessels which is denved fiom 
the palpebral and lachrymal aitenes 

The laxity of the scleiotic conjunctiva is demonstiated m chemosis, 
where, owing to the distention, the patient cannot close his eye The con- 
junctival vessels aie so feebly supported in this loose tissue that they often 
rupture m paioxysms of whooping-cough 01 seveie vomiting Conjunctival 
extravasations aie unlike snnilai conditions elsewlieie, and the blood letains 
its seal let arterial color, owing to the leady absoiption of oxygen from the 
atmospheie by the blood through the delicate conjunctival membrane 
In seveie inflammations resulting fiom bums the mucous lining of the lids 
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is very often so conti acted that the condition of entiopion is induced The 
corneal conjunctiva is piactically the outer layer of the cornea itself, con- 
sisting chiefly of epithelium, and being extremely thin, non-vasculai, and 
transpaient Tlieie aie numeious lymphatic vessels mterspeised through 
the capillary net-woik of the conjunctiva, and the membiane is everywhere 
extremely sensitive, owing to its abundant supply from the ciliary 
neives 

The cornea (pellucida) is the beautiful transparent convex struc- 
tuie piojecting fiom the outer coat of the eyeball, of which it constitutes 
about one-sixth pait It serves as a cucular window by which the light is 
admitted into the eye The cornea is composed of four layeis of vanous 
forms of tissue The outer layer is the delicate adheient covering of the 
conjunctiva, aheady described, which consists of several stiata of epithelial 
cells Beneath this is the proper substance of the cornea, which is fibious, 
tough, and perfectly tiansparent, and upon which the thickness and stiength 
of the cornea depend The thickness is very deceptive, so that in oper- 
ating upon the coinea the knife may be thiust among the fibrous laminse 
of which it is composed These laminse are demonstiable only by the 
use of leagents Theie are some sixty laminse, the independent fibies of 
each being arranged in a parallel direction, while those of the alternate 
laminse cross at right angles the fibres of the laminse above and below 
In the recent state theie is no trace of this complex condition of struc- 
ture Interposed between the lamellae are n regular spaces in which are 
letained the so-called corneal coipuscles, which, upon caieful inspection 
under the micioscope, appear to intercommunicate The proper sub- 
stance of the cornea is continuous with the scleiotic coat, but, owing to 
the modified character of its connective tissue, in which the elements aie 
so neaily alike in refractive power, in the healthy state it appears 
homogeneous Immediately beneath the conjunctival epithelium theie is 
a peculiai lamella, which has been named the anterior limiting or elastic 
lamina [of Bowman), m contradistinction to the posterior elastic lamina (of 
JDescemet), which is the postenoi modified lamella of the propei substance 
The postei 101 elastic lamina is remaikable for its tendency to curl upon 
itself, with the corneal surface mneimost, when it is separated from the rest 
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of the cornea It piobably lias to do with maintaining the pioper curva- 
tuie of the cornea The degiee of cuivatuie vanes in different eyes and 
at different ages, being nioie piominent in eaily life, the cornea gradually 
flattening with age Tlie postenoi sui face of the postenoi elastic lamina is 
coveied with a continuation of the epithelial lining of the aqueous chamber, 
which lesembles that of other seious membianes Theie aie no blood- 
vessels noimally within the stiuctuie of the cornea At its cncumference 
the capillaries of the conjunctiva and scleiotie coat teiminate in loops 
In lceiatitis these maigmal aitenes furnish blanches which j^enetiate into 
the mteilamellated spaces In the affection called pannus the conjunctival 
aitenes send out ladiating blanches which pass ovei the cornea thiougli 
the medium of the somewhat loosened epithelial covenng and make it 
apjoeai to be vasculanzed, wheieas the vessels aie entuely supeificial and 
outside of the coinea piopei At bnth the cornea is slightly opaque, 
but shortly afteiward becomes tianspaient In old age it diminishes in 
lustie and tiansluceney, especially at the uppei and lowei boideis, wlieie, 
owing to fatty degeneiation at these points, white descents, foiming the 
aicus senilis, appeal It is lemaikable that wounds of the coinea heal 
piomptly, in spite of the lack of dnect blood-supply. Theie aie veiy 
numeious blanches fiom the cihaiy nerves winch entei the laminated 
tissue and fonn minute nei ve-plexuses, lendenng the coinea oidinanly 
extiemely sensitive In glaucoma it loses its sensibility, owing to the 
mtra-oculai pressuie upon the cihaiy neives befoie then blanches leacli 
the comeal destination The coinea is set into the antenoi boidei of 
the scleiotie coat veiy much as a watch-glass is leceived into its case, 
its maigin being bevelled on the outside and that of the scleiotie on 
the inside 

The sclerotic coat is the white, tough, piotecting coat of the eye, 
which maintains the form of the globe, of which it constitutes the outei 
covenng for the posterior five-sixths It is thickest behind, and thinnest 
six millimetres, or about a quaitei of an inch, fiom the coinea, wheie it is 
apt to be ruptured thiough violence This is partly due to the resistance 
affoided by the recti muscles, which in a measuie suriound the globe 
and aie inserted into the scleiotie six nnllimeties, 01 a quaitei of an 
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inch, flora the cornea, leaving the intervening poitions of the scleiotic 
unprotected except by the loose conjunctiva, which gives the bulliant 
white appearance to the fiont of the eyeball The tendons of the 
recti muscles are exposed by lemovmg the ocular conjunctiva, when 
they will be seen mseited upon the scleiotic coat m an elliptical mannei, 
so that their central poitions approach the cornea moie nearly than then 
sides This accounts foi the unequal division of the tendons in the 
operation for stiabismus unless the* whole tendon be hooked foiwaid and 
completely seveied In the case of the internal i ectus muscle, which 
most fiequently lequires division, this should be especially remembered, 
as its tendon is neaiei to the cornea than that of the otheis The ongins 
of the mfenoi and internal oecti occui at the mnei and lower maigins of 
the optic foiamen, in the apex of the oibit, fiom a fibrous band, — the 
ligament of Zinn The external i edits muscle has two heads, the upper 
one ansing fiom the margin of the optic foramen and the lower one fiom 
the ligament of Zinn and the lowei border of the sphenoidal fissuie 
Between these two heads the motoi oculi nerve, the nasal nerve, and the 
abducent nerve pass foiward to then distubution, together with the oph- 
thalmic vein The supemoi ? ectus muscle anses from the upper margin 
of the optic foramen and fiom the dural sheath of the optic nerve 
The four recti muscles diverge fiom then origins and embrace the globe 
of the eye, being invested with a loose fascia, the capsule of Tenon 
(Plate 5, Fig 2, No 6) This fascia consists of two layers with an 
intei mediate space and thus resembles the tunica vaginalis There is 
always a cushion of fatty tissue m the back of the orbit, even when 
the geneial state of the individual is one of extreme emaciation, and 
this cushion takes the shape of a cone, owing to its disposition about 
the globe of the eye The prominence of the eyes depends somewhat 
upon the amount of this fat, and the “hollow-eyed” appearance m old 
age and in wasting disease is consequent upon its partial absorption 
The recti muscles rest upon this orbital fat, and receive sheaths from the 
ocular layer of the capsule of Tenon, which is closely united with the 
maigins of their tendons The ocular layei of this fascia extends foiwaid 
to the antenoi borders of the oibit, blending with the penosteum, and 
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PLATE 


Figure 1. 


The relations of the great vessels and nencs at the base of the skull to the posterior nail of the pharynx. 


1 The left lesser vv ing of the sphenoid bone 

2 The basilar portion of the sphenoid bone 
S The left ear 

4 The left mastoid cells 

5 The left internal jugular vein 

6 The left parotid gland 

7 The left pneumogastric nerve 

8 The left spinal acccssorj nerv c 

9 The left sterno mastoid muscle 


10 The left common carotid arterj , at its bifurcation 

11 The right car 

12. The right internal Jugular vein 
13 The right pnrotld gland 
11 The right spinal accessory nerve 
15 The right pneumognstrlc nerve 
1C The right glo'so phnrj ngcnl nerve 

17 7 he right internal carotid arterj 

18 The posterior nail of the phnrj nx 


Figure 2. 


The face laid open on the left sldo to show the relations of 
tongue 


1 The lingual branch of the trifacial nerve, or tho gus 

tntorj (7) nerve 

2 The tongue 

3 The pnlato glossus muscle 

4 The sublingual gland 

5 The lingual arterj 

6 The stibmnxillnrj gland 

7 The gcnlo hjoglossus muscle 

8 Section through the svmphjsls of the lower Jaw 

9 The gemo lij oid muscle 

10 The mjlo hj oid muscle 

11 The parotid gland 

12 The duct of Stenson 


13 

11 

15 

1C 

17 

18 

19 

20 
21 
22 . 
23 
21 
2u 


the salivary glands and tho vessels and nerves to tho 


Section through the ramus of the lower Jaw 

The uvula 

The tonsil gland 

Tlie glosso-plinrjngeal nerve 

Tlie pnctimognstrlc nerve brought forvv ard. 

The Internal carotid arterj 

The lie poglos'al nerve 

The stjlo plmrj ngeus mu'clo 

Tlie internal Jugular vein 

The external carotid nrtery 

The hjold bone 

The descending thj rold nrtery 

The superior larj ngcnl norv c 


Figure 3. 

The posterior wall of the pharynx opened to show the larynx and the relations of the pnlato and tonsils from behind 


1 The left internal Jugular vein 
2. The left parotid gland 
8 The left palato pharv ngeus muscle 

4 The left spinal accessory nerv e 

5 The left tonsil gland 

G Hie left internal carotid artery 

7 The left pneumogastric nerve 

8 The left portion of the pharyngeal wall, reflected 

9 The posterior wall of the larj nx 
10 The right Internal j ugular v ein 


31 The right pnrotld glnnd 

12. Tho right intcrnnl carotid nrterj 

13 Tlie uv uln 

14 Tlie right pnlato plmryngeus muscle 

15 The dorMim of tlie tongue 
10 Tlie right tonsil glnnd 

17 Tlie right spinal accessory nerv o 
38 The epiglottis 

19 The right portion of the pharyngeal wall, reflected 

20 The right nrj tenoid cartilage of the larynx. 


Figure 4. 

The lower jaw removed to 6how the palate, tho tonsils, the fauces, and the tonguo extended 


1 The roof of the mouth, formed by tho hard palato 

2 The right palatine artery 

3 Section of the right ramus of the lower jaw 

4 The right parotid gland 

5 The right palato glossus muscle 

G The right palato pharyngeus muscle 

7 The right tonsil gland 

8 The foramen cajcum 

6 The circumvallate papillte 


10 The fungiform pnpilite 

11 The left palatine glands 

12 The left palatine arterj and nerve 

13 Section of the left ramus of tho lower jaw 

14 7 ho left parotid gland 

15 The uv uln 

1C The left tonsil glnnd 
17 The epiglottis 
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especially -with the two palpebial ligaments (foimerly described) Owing 
to this intimate lelation of the tendons of the recti muscles to then sheaths 
and the continuation of the latter with the antenoi attachments of the 
capsule, the functional inseition of these muscles is gieatly inci eased 
This feature is particularly noticeable m the opeiation for stiabismus, 
when the fascial connection with the tendon must be completely cut 
tlnough as well as the tendon itself, 01 theie will still be some counter- 
acting hold upon the globe In this relation Tenon’s capsule is of im- 
portance, but much undue stress has been given to it Foi the lest, the 
outer orbital layer of the capsule, after sending aieolai processes into the 
inteistitial tissue of the fatty cushion, passes backward with the posterior 
part of the ocular layei to the back of the eyeball, blending with the 
sheath of the optic neive In this locality theie is a delicate aieolar layei 
which limits the so-called perineural space and allows the ciliaiy neives 
and vessels to pass forwaid to wheie they perforate the back part of the 
scleiotie coat The superior oblique muscle , 01 trochlear is, is a slender 
muscular libbon which arises by a tendinous slip in fiont of and at the 
inner side of the optic foiamen It passes foiward along the roof of the 
01 bit internally to the levator palpebise muscle, and ends in a rounded 
tendon, which passes thiough a fibio-cartilagmous ling, the trochlea, which 
occupies a little fossa within the supra-oibital maigin of the fiontal bone 
above the internal angulai process The tendon is piovided with a syno- 
vial sheath as it passes thiough the trochlea, whence it is directed beneath 
the supenor rectus muscle and is inserted into the seleiotic coat just without 
that muscle, midway between the cornea and the entrance of the optic 
neive into the eye The inferior oblique muscle is situated m the floor of 
the orbit, and arises from the orbital plate of the superior maxilla neai the 
lachrymal fossa It is directed beneath the inferior rectus muscle, to be 
inseited by a tlnn tendon at the outer pait of the sclerotic coat posterior to 
the inseition of the supenoi oblique The motoi oculi nerve supplies the 
mfenor oblique and all the lecti muscles, except the external rectus, which 
receives the abducent nerve The superior oblique receives the trochleai 
neive The motor oculi nerve within the sphenoidal fissure divides into 
two bianclies, which pass foiward between the two origins of the external 
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rectus muscle, separated fiom each otliei by the nasal neive The uppei 
biancli, which is the smallei, passes ovei the optic neive and supplies the 
supenoi lectus and levatoi palpebiae muscles on then oculai bordeis The 
lower blanch subdivides into thiee little neivcs, one dnected under the 
optic neive to supply the internal lectus, and anothei to the infeiioi rectus, 
while the thud 11111 s along the flooi of the oibit to the infeiioi oblique 
muscle The lattei neive furnishes a small lnaneh to the cihaiy ganglion 
Paralysis of the motoi ocuh lesults m a diooping of the uppei lid (ptosis), 
a fixed condition of the eje, with diveigent (external) squint fiom un- 
opposed action of the external lectus muscle, and dilatation and immobility 
of the pupil If the paialysis is complete theie is apt to be a slight pio- 
tiusion of the globe in consequence of the iclaxation of the lecti muscles 
The abducent neive also passes foi naid between the two origins of the 
external lectus muscle, above the ophthalmic vein, and teiminates in 
fine filaments on the ocular boidei of the external lectus This ner\e 
cames with it fiom the cianial cavity some sympathetic fibres fiom the 
caiotid plexus, and within the oibit it leceives otliei sympathetic fibies 
from Meckel’s ganglion, sometimes a twig fiom the ophthalmic neive 
Paialysis of the abducent neive lesults m convergent (internal) stiabismus 
The tiochleaiis neive (Plate 5, Fig 2, No 2) enteis the oibit above the 
other neives and mosses the ongin of the levatoi palpebiaium to be dis- 
tributed to the supenoi oblique muscle, which it enteis upon its oibital 
surface, sending a recunent blanch to the duia mater at the base of the 
cranium Paialysis of the tiochleaiis neive is attended with but little 
change in the condition of the eye as legal ds mobility, as the loss of 
function of the supenor oblique muscle may be compensated foi by the 
vicarious action of the othei muscles In all cases of paialysis of the 
orbital muscles there is moie oi less diplopia, oi double vision It will 
be obseived fiom the above that the motoi neives m the mbit entei the 
muscles upon the oculai suifaces, except the tiochleaiis, which enteis the 
supenoi oblique muscle on its orbital suiface 

The lecti muscles move the eye upwaid, outwaid, downwaid, and 
inward, accoiding to then position Acting togetliei they tend to letiaet 
the eye, the oblique muscles seiving paitially to antagonize them The 
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superior and inferior recti muscles do not puisue a direct couise, but ratlier 
one obliquely outward to tbeir mseitions, and consequently tbeir inde- 
pendent action in elevating or depressing the eye would be accompanied 
with, some deviation and lotation inward This is overcome by the peculiar 
disposition of the oblique muscles, the inferioi correcting the action of the 
superior lectus and the superior collecting the action of the inferior 
rectus The independent action of the supenoi oblique muscle is to 
rotate the eyeball downwaid and outward, that of the inferior oblique 
muscle to lotate the eyeball upward and outward The ingenious con- 
trivance of these oculai muscles which bungs a complete pictuie befoie 
the eye in whatever position the head may be held can best be under- 
stood by lemembermg the idle which the capsule of Tenon plays m 
blending their tendinous insertions and theieby seivmg to modify and 
harmonize their functions 

The sensoi y nei ves of the orbit are branches of the ophthalmic division 
of the trifacial neive, — viz, the nasal, frontal, and lachrymal neives The 
nasal neive, after passing thiough the sphenoidal fissuie between the two 
ongms of the external lectus muscle, sepaiating the two branches of the 
motor oculi nerve, as has been stated, ciosses over the optic neive, beneath 
the levator palpebras and supenor rectus muscles, to the inner wall of 
the 01 bit, wheie, after giving off the infia-tiochlear neive, it leaves the 
orbit by the anterior ethmoidal foramen This nerve conti lbutes the long 
root to the cihaiy ganglion m its passage between the ongms of the rectus 
muscle, also the long ciliary neives, which, passing up the inner side of 
the optic nerve, leceive filaments fiom the ciliary ganglion and pieice the 
scleiotic coat to go to the ms The mfi a-trochleai neive passes to the 
inner angle of the oibit, to supply the laelnymal sac, the skin over the 
inner coiner of the eyelids, and the adjacent side of the nose The 
fiontal nerve, the second branch of the ophthalmic nerve, iuns along 
the upper suiface of the levatoi palpebrse muscle, and about the middle 
of the oibit divides into the supi a-troclileai and supra-orbital nerves 
The supi a-ti ochleai nerve passes above the pulley of the supenoi oblique 
muscle to the inner angle of the orbit, wheie it foims a connecting loop 
with the infia-tiochlear bianch of the nasal neive, and sends a branch 



94 


TEE ORBITAL REGION AND TEE EYE 


between the oibiculai muscle and the cubital aicli to supply the skin of 
tlie uppei ej’-ehd, foiehend, and nose (Plate 53, Fig 1, No 13) Besides 
these theie aie seveial filaments winch penetiate the fiontal bone and 
supply the mucous lining of the fiontal sinuses The supi a-oi bilal neive is 
leally the continuation of the fiontal neive It parses thiough the supra- 
oibital notch oi foiameu and supplies sensation to the oibicular and 
occipito-fi on tabs muscles and the skin of the uppei eyelid, foieheacl, 
and scalp The lachujmal nave jiasses on the outei side of the mbit, 
above the external lectus muscle, accompanying the laclnymal aiteiy to 
supply the laclnymal gland Befoie enteimg the gland it gives off a little 
twig which communicates with the oi bilal blanch of the supenor maxillaiy 
neive In fiont of the lachijmal gland the nene pieices the palpebral 
ligament and supplies the skin at the outei boulei of the upper eyelid. 
Paialysis of the ophthalmic nave is attended by loss of sensation in the 
globe of the eye and the mucous lining and cutaneous sui faces supplied by 
its blanches, a condition which leadily exposes the eye to injuiy 

The ophthalmic oi ciliaiy (a/mpalhctic) ganglion is a tiny, leddish- 
coloied, squaie-sliaped body embedded in the oibital fat between the 
external lectus muscle and the optic neive in the back of the oibit It 
is in close lelation to the ophthalmic aiteiy This ganglion has a motoi 
loot from the branch of the motoi oculi neive to the infenor oblique 
muscle, a sensoiy loot fiom the nasal neive, and a sympathetic iOot 
fiom the carotid plexus which joins it with the sensoiy loot Fiom 
the autenor boidei of the ciliaiy ganglion about a dozen shoil, delicate, 
ciliary nerves pass foiwaid with the ciliaiy aitenes, in a wavy couise, 
close to the optic neive, and pass thiough the back of the scleiotic 
coat, wlieie they aie joined by the long ciliaiy blanches fiom the nasal 
neive and are distubuted to the ciliaiy muscle and the ms 

The ophthalmic artay, aftei its ongin fiom the internal caiotid aitery 
near the antenor clmoid piocess of the sphenoid bone, enteis the oibit 
with the optic neive through the optic foiamen It fiist holds a position 
external to the Tfffeiy , but within the orbit becomes veiy toituous, ciossing 
over the optic neive to the mnei side of the oibit, and giving off numerous 
branches The fiist biancli of impoitance is the aiteiia cenhahs oetmee , 
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which enters obliquely the outei side of the optic nerve close to the optic 
foiamen and passes forwaid 111 the centre of the neive to the retina Fiom 
the ophthalmic, near the above, are given off the inter rial and external 
ciliary hanches, the foimei subdividing m the penneuial space into six 
01 seven minute blanches, and the lattei into as many more, all of which 
pierce the scleiotic coat Theie is a long biancli of each' of these sets, 
which pass one upon each side of the optic nerve, and, aftei enteung the 
scleiotic coat, continue between it and the choroid coat toward the ms 
On the outer side of the optic neive, and between the external and superior 
lecti muscles, the lachrymal artery arises It pioceeds with the laclnymal 
nerve to the lachrymal gland, being finally distubuted to the neigh- 
boring poition of the conjunctiva and eyelids It also sends a lecunent 
branch tlnough the sphenoidal fissure, which anastomoses with a branch 
fiom the middle meningeal aitery Antenoi to the lachrymal aitery, 
the muscular branches aie distributed to the oculai muscles The supra- 
orbital aitery is a veiy small vessel which accompanies the supia-oibital 
nerve in its corn se and distubution The anterior and posterior ethmoidal 
arteries pass out of the oibit tlnough the ethmoidal foramina, the anterior 
being accompanied by the nasal neive The palpebral arteries supply the 
lids and fonn aiches around their margins by anastomosing with the lach- 
rymal and infia-oibital arteries The nasal and fiontal artenes aie the 
teinnnal branches of the ophthalmic The nasal artery leaves the orbit 
above the tendo oculi and joins the angular branch of the facial on the 
nasal side of the eye The frontal artery inosculates with the supra- 
oibital aitery at the innei angle of the eye Tlieie aie two ophthalmic 
veins, which convey the venous blood fiom the orbit to the cavernous 
plexus around the internal caiotid aiteiy The superior ophthalmic vein 
commences at the innei angle of the eye, wheie it communicates with the 
fiontal and angulai veins Thence it passes along the inner and upper 
pait of the oibit, leceiving tubutary veins which correspond to the artenes 
with v Inch they aie in 1 elation The inferior ophthalmic vein receives the 
blood fiom the outer and lower part of the orbit and parses along the flooi 
to empty into the supeuor vein, or directly into the cavernous plexus 
The optic nerve, from the optic foramen to its entrance at the back 
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of tlie globe of the eye on the nasal side of its axis, is about two and one- 
half centnneties, 01 an inch, in length It is enveloped by a double sheath, 
consisting of a piolongation of the pia matei within and of the duia 
mater without The duial sheath is dim and fibious, and is continuous 
with the scleiotic coat, and at the optic foiamen it also blends with the 
penosteum of the oibit fiom which the ocular muscles anse The optic 
neive is sunounded by the pci mem al space, foimed by the inflection of 
the oibital fascia, alieady mentioned, m which the ciliaiy vessels and 
lieives pass foiwaid The oibital fat sepaiates it fiom the lecti muscles 
It is pieiced on its outei side, neai the optic foramen, by the cential, or 
letmal, aitciy, which, with its vein, passes foiwaid m a cential canal made 
up of piocesses fiom the pial sheath 

The eyeball is composed of tlnee concentnc coats, — an outei fibious, 
stiong, and piotective coat, consisting of the scleiotic and coi nea , a middle 
or vasculai coat, composed of blood-vessels, musculai tissue, and dailc pig- 
ment cells, and consisting of the choioul, the ms, and the cihanj pi occsses , 
and an inner or neivous coat, the iclnia, which is the expansion of the 
optic neive Within these tlieie aie thiee tianspaient media foi the trans- 
mission of light, — viz, the aqueous huvioi in fiont, the crystalline lens in 
the middle, and the vitieous body behind The optic neive becomes 
slightly constncted as it appi o aches the scleiotic coat, and biealcs up 
into a numbei of bundles of fibies, which pass tlnough minute apeituies 
in the scleiotic coat, giving a ciibnfoim ehaiactei to this poition of 
the membiane, which is theiefoie called the lamina enhosa The poms 
opticus is the cential and laigest of these apeituies, and transmits the 
letmal vessels Aiouud the ciibnfoim lamella theie aie many puncta 
for the tiansnnssion of the ciliaiy vessels and neives The antcnoi 
ciliary aitenes, which aie den\ed fiom the musculai aitenes of the oibit, 
run along the tendons of the lecti muscles, piei ce the scleiotic coat veiy 
near the cornea, and foim the cnculai anastomosis of the ms Theie is 
a small oval canal lunning round the corneal attachment of the sclerotic, 
the sinus cuculans mdis, 01 canal of Schlemm (01 Fontana ) At the junc- 
tion of the postei tor elastic lamina of the cornea, 01 Descend' s membiane, 
alieady descubed, with the scleiotic coat on its mnei suiface, it spieads out 
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into a cncle of radiating processes, — tlie ligamentum pecimatum n idis , — 
some of which are attached to the fiont of the ms at its cucumfeience 
and otlieis to the antenoi part of the sclerotic and choioid coats The 
intei vals between these piocesses aie called the spaces of Fontana, and 
these communicate with the canal of Schlemm, conveying the fluid of the 
antenor chamber into it 

The choroid coat is the soft vasculai tunic which undeilies the 
scleiotic coat, and the space between the two is tiaveised by a mesli-woik 
of connective-tissue fibres containing stellate pigment cells, the supi a- 
choi oid menibiane The connective tissue which undeilies the scleiotic 
coat and unites it with the choioid is called the lamina fusca, and the 
contiguous surfaces of these two layeis of tissue aie lined with epithelium, 
having a lymph-space between them which is in leality continuous with 
that of the capsule of Tenon, tluough the piolongation of that fascia 
accompanying the ciliaiy vessels and neives Into this lympli-space 
hemonhage may occur in injuiies to the globe of the eye, and the same 
occunence sometimes follows the opeiation of iridectomy 01 of extiaction of 
cataract, owing to the sudden diminution of oculai tension The choioid 
coat is deficient postenoily where the optic neive enteis, but from this 
point to the ms antenoily it consists of two layeis, — the outei one con- 
taining puncipally laige plexuses of veins, the venae voi iicoscc, and the 
mnei one being composed of a net- work of capillanes fiom the long and 
shoit ciliary artenes, the tunica Ruyschiana The veins of the outei coat 
of the choroid piesent remarkable legulanty in then anangement, and con- 
veige to five 01 six equidistant trunks, which, after piercing the scleiotic 
coat at the outei side of the lamina cubiosa, teiminate in the ophthalmic 
veins Between the veins run foiwaid the choioid arteries, consisting of 
the antenor ciliaiy aitenes, which come fiom the museulai aitenes of the 
oibit entering antenoily, and the long and short posterior ciliaiy arteries, 
entenng around the optic nerve Interspersed between the vessels are 
daik pigment cells which communicate with one anothei by fibrous pro- 
longations and constitute a delicate net-work The inner layer of the 
choioid, which is foimed by the radiating capillaries from the choroid 
arteries, is the most delicate 'sasculai net-work found m any tissue On the 
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PLATE 14. 

Figure 1. 

Transverse section of the neck of a negro (male), aged thlrtj years rrom the fifth cervical vertebra behind to the 


cricoid cartilage in front 

1 The spinous process of the fifth cervical y ertebrn 

2 The lefttransicrseproce'sof the fifth ccr\ leal y ertebrn 
S The left vertebral artery and xcln 

4 The body of the fifth eery ical y ertebra 

5 The left vagus non e (or pneumogastrlc nen e) 

6 The left common carotid artery 

7 The oesophagus 

8 The left internal jugular vein 

9 The left lobe of the thyroid body 

10 The rima glottidis, seen through the cricoid cartilage 

11 The left external jugular y cin 

12 The hoop of the cricoid cartilage in front 

13 The right trapezius muscle 


14 Tlie right complcxus muscle 
] r > The medulla spinalis 

1C The right transyerso process of the fifth cervical ver 
tebm 

17 The right vertebral nrtcry and vein 

18 Hie longus colli muscle 

19 The right y ngus non c (or pneumogastrlc nen e) 

20 1 he right common carotid nrtcry 

21 The right intemnl Jugulnr y cln 
22. The right lobe of the th\roid body 
23 3 lie right omo hyoid muscle 

21 The right external jugular xcln 

25 The stemo tliy roid and sterno lij old muscles 


Figure 2. 

Transverse section at the root of the neck (snmo ns Figure 1) from the first dorsal vertebra to tho top of the sternum 


1 The cut cords of the right brachial plexus of nerves 

2 Section through the apex of the right lung 

3 The right innominate x cin 

4 The right x ngus nen o 

5 The innominate artery 

6 The sternal end of the sterno mastoid muscle 

7 The trachea 

8 The stemo thy roid and stemo hyoid muscles 

9 The recurrent laryngeal nen e 
10 The oesophagus 

The left common carotid artery 
The left vagus nen e 
13 The left innominate vein 


14 The left subclax Ian nrtcry 

15 The left scalenus nnticus muscle 
1G The supra scnpulnr nrtcry and rein 

17 The right scalenus nnticus muscle 

18 The right trnnsyerse process of the first dorsal vertebra. 

19 The head of tho right first rib 

20 The medulla spinalis 

21 The spine of the first dorsal vertebra 

22 Section through the intcncrtcbml disk 

23 The left trnnsx erse process of the first dorsal vertebra 

24 The apex of the left lung 
2 j The splenius muscle 

26 The trapezius muscle 


N B —These sections were made on a recent well developed cadnx cr, placed in the horizontal position, without any 
freezing or hardening agent, and the plates represent the relations of the parts absolutely ns they were 
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inner surface of tins vasculai tissue is a very tlnn membiane, the lamina 
vitiea, which sepaiates it fiom the pigmentaiy layer of the retina The 
cli 01 oid coat splits antenoily into the ciliaiy muscle in fiont and the ciliaiy 
piocesses behind, both constituting the ciliaiy body The ciliary processes 
consist of about seventy laige and small, alternating, plaited folds of the 
tissues of the choioid, with then vessels, neives, and pigment They aie 
ananged radially behind the ciliary muscle and the 111s, and postenoily 
fit into conespondmg folds of the suspensoiy ligament of the lens, espe- 
cially into the pait called the zone of Zinn, and then rounded free ends, 
which aie devoid of pigment, project a little distance into the postenoi 
cliambei , and rest upon the capsule of the lens 

The cihai y muscle is a zone of unstnped muscular fibies at the fiont 
of the choioid coat, ansing close to the canal of Schlemm, at the junction 
of the scleiotie coat and the cornea Some of the fibies ladiate baekwaid 
and blend with the ciliaiy piocesses, and otheis fonn the cucular ciliary 
muscle (or ciliaiy ligament) aiound the periphery of the iris Its action 
is to accommodate the eye to objects at vanous distances, which it piob- 
ably accomplishes by di awing on the ciliary processes and thus lelaxmg 
the suspensoiy ligament of the lens, lendenng the antenoi suiface of the 
lens moie convex The nerves supplying the ciliaiy muscle aie denved 
fiom the long and shoit ciliaiy neives The ciliaiy region is the dangei- 
ous area of the eye, owing to its impoitant vascular and neive anastomoses 
and its relations to the cornea, ms, choioid coat, letma, and vitreous body 
Wounds of the cornea in fiont of this region, 01 of the sclerotic coat behind 
it, aie not so hazaidous, but any tiaumatic affection of the ciliary body is 
liable to be followed by the giavest lesults Not only are the contiguous 
paits readily involved by the spiead of inflammation fiom this locality, 
but expei lence has shown that that terrible aflliction called sympathetic 
ophthalmia — whatevei may be the insidious and latent piocess by which 
it tiavels fiom one eye to the othei — invaiiably has its ongin in some 
mjuiy to the ciliary region 

The ins (a lainbow), so called fiom its vanous colors in difleient 
individuals, is the continuation of the ciliaiy muscle It is a circular 
conti actile membiane, with a lound hole a little to the inner side of its 
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centie, the pupil, and liangs like a euitain m the aqueous humor behind 
the coinea and in fiont of the ciliaiy piocesses and the lens The ins 
divides the space occupied by the aqueous liumoi into the antenor and 
postenoi chambers, which communicate thiougli the pupil It is connected 
with the choioid coat at its ciicumfeience tliiough the ciliaiy muscle, and 
by the ligamentum pectinatum (alieady descubed) with the cornea Its 
connection, howevei, with these parts is not veiy close, foi the iris is 
sometimes torn fiom its attachments in contusions, without senous mjuiy 
to the adjacent stiuctuies Its yielding natuie is taken advantage of in 
the opeiation of iridectomy, when the piece of the 11 is to he excised is 
leadily diawn through the coineal incision At the pupillaiy hoidei it 
rests lightly upon the lens, and consequently when inflamed, as in intis, it 
may become attached to the lattei The colonng-mattei of the ins is due 
to minute pigment cells upon its sui faces, the postenor ladially-funowed 
suiface being called the uvea , fiom its oidinaiy giape-like coloi The coloi 
of diffeient eyes depends upon the disposition of the pigment cells in then 
mdes In blue or light-coloi ed eyes the pigment is upon the uvea, or 
posterior suiface, and is modified by being seen tliiough the textuie of the 
111s, wheieas in daik eyes the pigment is upon both sui faces The ms 
consists of connective tissue and unstnped musculai Abies, and selves as a 
diaphragm to the eye, by which the amount of light passing thiough the 
pupil to leach the retina is legulated 

The fibres of the connective tissue are arranged longitudinally and cir- 
cularly, the foimer radiating towaid the pupil, having between them the 
vessels and neives, and the latter sunounding its attached hoidei The 
pigment cells aie mtei mingled m the meshes of the connective tissue 
The musculai fibies aie also longitudinal and cnculai The longitudinal 
muscular fibies, constituting the dilatator pupillce, foim a veiy thm layei 
of ladiatmg fibres, which conveige fiom the ciicumfeience towaid the 
pupil, where they aie inserted into the sphmctei pupillce, which consists 
of well-marked cnculai muscle-fibres on the postenoi suiface of the 
margin of the pupil Only the latter aie eleaily demonstrable in the 
human eye The size of the pupil varies, accoiding as the musculai 
fibres are contracted or lelaxed, fiom one and one-fourth to eight and 
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one-half millimetres, or fiom one- twentieth, to one-thud of an inch. 
Duiing the fiist seven months of foetal life the pupil is closed by a tians- 
paient vasculai membiane, the membiana pupillai is, which until that 
penod completely sepaiates the anterior and postenoi chambeis fiom each 
othei About the eighth month this membiane is giadually absoibed, theie 
being veiy little tiace of it left noimally at birth The ms is supplied by 
the two long ciliaiy aiieries and the antenoi ciliaiy aitenes The long 
eiliaiy aitenes (descubed m connection with the choroid coat) neai the 
attached boidei of the ms divide into upper and lowei blanches, which 
anastomose with each otliei and the antenoi ciliaiy aitenes, fonning the 
ex') cuius majoi of the ciliary muscle, fiom which two sets of small blanches 
aie given off, one to supply the muscle, and the othei conveiging towaid 
the pupil and forming the cm cuius mmoi of the ms The lattei gives off 
numeious capillanes which teiminate in veins, and they m turn empty into 
the canal of Schlemm The nerves of the ms aie non-medullated fibnls 
continued fiom the nerves in the ciliaiy muscle, wlieie they foim a 
plexus Onginally they aie denved fiom the long ciliary nerves, fiom 
the nasal branch of the ophthalmic neive, and fiom the dozen or moie 
blanches fiom the ciliaiy ganglion, which, as alieady descubed, has a motoi 
loot fiom the motoi oculi neive, a sensoiy loot fiom the nasal nerve, 
and a sympathetic loot from the carotid plexus Although the nervous 
distubution to the ins is of a veiy complex chaiacter, owing to this 
diversity of ongin of the fibies composing the ciliaiy neives, it is 
believed that the cncular fibres (sphmctei) of the ms aie chiefly supplied 
by the motoi fibies fiom the motoi oculi neive, while the radiating 
fibies (dilatator) are supplied meiely by the sympathetic filaments, 
possibly lnlnbitoiy The motoi fibies and sympathetic fibies appear 
to exeicise an antagonistic influence upon the pupil, as experiment has 
shown that division of the motoi oculi neive is followed by dilatation 
and that of the sympathetic by contraction of the pupil The sensibility 
of the ms, as well as of the coinea, is due to the filaments denied 
fiom the nasal neive The accommodation of the eye foi vision at long 
01 slioit distances, with the object exposed in a blight 01 a dim light, 
lequues a degiee of peifectness in the regulating apparatus to which 
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tlie ms gieatly conti ibntes It lias been stated (page 100 ) that the ciiculai 
fibies aie the most mailced in the human ms; and the many changes 
to which they aie subjected aie piobably due to the influence of the 
vaso-mofoi sympathetic ciliaiy neives on the capillaiy vessels of the 
ms, foi not only does the influence of the light upon the letma incite 
by leflex action a eoiiespondmg degiee of contiaction 01 dilatation of 
the pupil aceoidmg to its intensity, the impiession piobably being ti ad- 
mitted tlnough the optic neive to the optic lobes in the biain and 
thence to the motoi oculi nerve and its continuations, but theie aie 
other conditions with which the light has nothing to do. The pupil is 
always obseived to be dilated m coma, ftom compiession of the biam m 
many states of shock, m many mental 01 neivous deiangements, and m 
the geneial lelaxatiou of the musculai system at the moment of death 
One of the physiological actions of belladonna, which seems to paralyze 
the vaso-motoi neives, is to dilate the pupil. Opium, on the contiaiy, by 
mci easing the tension of the eapillanes, induces contiaction of the pupil 
The aqueous humor consists of a few diops of cleai limpid alkaline 
fluid, which fills the space between the cornea and the lens m nhicli the 
ms is suspended, dividing the space, as alieady mentioned, into the antenoi 
and postenoi cliambeis The postenoi chambei is a very small angular 
mteival between the back of the 11 is and the ciliaiy piocesses and the 
suspensoiy ligament and the capsule of the lens The antenoi chamber is 
m communication with the canal of Schlemm — the enculai venous canal 
at the j miction of the cornea with the scleiotic coat — tlnough the spaces 
of Fontana This canal theiefoie bungs the antenoi chambei into lelation 
with the venous cnculation, and thus the leady absoiptive pouei of the 
aqueous liumoi may be explained, — as is pioved m the speedy lemoval 
of extiavasated blood, 01 in the tieatment of soft cataiact by the “needle 
opeiation ” The aqueous humor is also lapidly secieted aftei the ex ti action 
of a cataiact 

The crystalline lens is a peifectly tianslucent, biconvex, semi-solid 
body placed immediately behind the pupil, and completely sunounded by 
an equally tianslucent elastic capsule The capsule of the lens lesembles 
the elastic lamina of the cornea, and is tlnekei m fiont than behind The 
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antenor surface of tlxe capsule is m contact with the fiee pupillaiy maigm 
of the ms Theie is no vasculai connection between the lens and its 
capsule, hut the capsule is sepai ated fiom the fiont of the lens by a layei 
of epithelium which aftei death exhales the so-called liquor Morgagni 
The capsule is letamed m its position by the suspensory ligament of the lens, 
01 the zone of Zinn , which is the continuation of the hyaloid membiane, 
extending fiom the vitreous body to the ciliary piocesses The elasticity 
of the capsule is manifest fiom the curling outward of its edges in 
laceiated wounds, 01 m cataiact operations When the capsule is wounded 
the aqueous humor is imbibed by the fibies of the lens to a greater 01 less 
degiee, with proportionate opacity 

The lens consists of thiee tnangular segments, which are composed of 
numeious concentnc layeis It is somewhat soft and gelatinous externally, 
but each successive layei becomes moie dense towaid the centie, which is 
haid and is called the nucleus The laminae consist of minute paiallel 
fibies which aie hexagonal pi isms fitting accuiately into one anothei by 
a dovetailing of then edges The lens vanes with age and the conditions 
of myopia and piesbyopia In eaily life it is almost spliencal, but in old 
age it becomes flattened, yellowish, and less tianspaient In the adult it is 
distinctly moie convex behind than in fiont The function of the lens is 
to bring the lays of light coming fiom any object to a focus upon the 
letina The canal of Petit is the so-called encircling space between the 
capsule of the lens and its suspensory ligament, formed by a splitting of the 
latter It piobably contains a semi-fluid extension of the vitieous humor, 
when inflated by a blow-pipe it piesents a peculiar beaded appearance, 
owing to the plaiting of the suspensoiy ligament on the front of the lens 

The vitreous body is the tianspaient jelly-like substance filling the 
cavity of the retina, immediately behind the lens, which it accommodates 
m fiont m a depression (the hyaloid fossa) adapted to its capsule It is 
suuounded, except in front, by the delicate, transparent hyaloid membiane, 
which, as alieady explained, passes forward anteriorly to foim the suspen- 
sory ligament of the lens The latter poition of the hyaloid membiane 
contains longitudinal elastic fibres The vitieous body consists of a fluid 
contained in cellular meshes which fieely intercommunicate, as is seen m 
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PLATE 15. 

Anterior view of the muscles of the face of n veil developed men, aged tlilrtj five years, showing the delicate inter- 
lacing of the fibres about the corners of the cjcllds and mouth This dissection was made v it h especial care to demon 
strate the anntomj of expression in its application to the facial markings non considered characteristic of disorders 
pertaining to mental, nervous, digestive, and respiratorj functions 


1 The epicranial aponeurosis or (galea capitis ) 

2 The right frontal muscle 

3 The external lateral fibres of the right frontal muscle, 

some of which are attached to the external angular 
process of the orbit and others blend w Itli the adja 
cent orbicularis muscle 

4 The pj ramidal slip from the frontal muscle descending 

upon the nasal bone 

5 The right temporal aponeurosis 

6 The right orbicularis palpebrarum muscle 

7 The right compressor nans muscle 

8 The right levator labii superiorls et aim nasi muscle 

9 The right lev ator labii proprius muscle 

10 The right lev ator anguli oris muscle 

11 The depressor at® nasi muscle 

12 The depressor septum nasi muscle 

13 The right zv gomatic muscle 

14 The superior labial portion of the orbicularis oris 

muscle 

15 The right masseter muscle 

16 The inferior labial portion of the orbicularis oris 

muscle 

17 The triangular, or depressor anguli oris (labii Inferiors) 

muscle 


18 The right levator menti muscle 

19 The quadratus, or depressor labii inferioris proprius 

muscle 

20 The inter frontal aponeurosis 

21 The peculiar looping of the fibres of the frontal muscle 

22 The transver c fibres of the orbicularis palpebrarum 

muscle, which nri c c from the internal angular pro- 
cess of the orbit, called the comigalor suptrcilu 
muscle 

23 The left pj mmidnlls nasi slip from the frontal muscle 

24 The interlacing of the fibres of the frontal with the 

orbicularis at the inner corner of the ejelid 
2 j The tcndoocnli 

26 The left compressor nnris mu'cle 

27 The left orbiculnris palpebrarum muscle 

28 The left lev ator labii superiorls et aim nnsi muscle 

29 The left levator labii superiorls muscle 

30 The left lcvntor anguli oris muscle 

31 The left 7>gomatlcus muscle 

32 The left buccinator muscle (just seen in this view) 

33 The left mnsseter muscle 

31 The left depressor anguli oris muscle 
3 j The left depressor labii inferioris muscle 
36 The left levator menti muscle 


N B— The platjsma muscles have been removed from their attachment at the outer corners of the mouth, where 
they form the laughing muscles of Santorini The vessels and nerves have also been removed, ns thej are shown in 
other plates, in order to give a clearer idea of the Interdependence of the facial muscles 
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punctuie of tlie body, when the humoi drains away Tlieie is a central 
canal (of Shllmg ) winch passes from the position of the entrance of the 
optic neive to the middle of the back of the capsule of the lens it is 
lined by a prolongation of the hyaloid membrane, and contains fluid In 
the foetus this canal conveys the little hyaloid aitery from the central 
arteiy of the letina to the capsule of the lens On the mnei side of the 
hyaloid membrane theie aie many granulai coipuscles, which undei the 
mieioscope exhibit amoeboid movements The muscce vohtantes which 
often tiouble shoit-sighted persons are due to opaque matters suspended 
m the vitieous body, and closely lesemble the hyaloid corpuscles 

The retina is the delicate neivous membiane foimed by the expan- 
sion of the optic neive aftei its passage through the scleiotic and clioioid 
coats, upon which the images of external objects are received It is the 
so-called innei coat of the eye, and is placed between the choroid and the 
hyaloid membrane, extending as fai forward as the ciliary ligament, wlieie 
it teinnnates in a fine senated bolder, — the oia sonata, — a single lamina 
of its tissue, the pais cilians, being continued to the ciliaiy pioeesses and 
the ms The retina is thickest at the entrance of the optic neive, and 
giadually becomes thinner towaid the ora senata Its internal (hyaloid) 
suiface is smooth, and during life appeals as a tianspaient pmlasli tissue 
At the point of entiance of the optic nerve theie is a lound disk, called 
the pm us opticus, m the centie of which may be seen with the ophthalmo- 
scope the cential aiteiy of the letma enteung and blanching above and 
below, and the cential veins conveigmg and passing inwaid There is 
also a little prominence of the neive-substance at this point, the optic 
papiUcc This piommence is sometimes called the blind spot (01 punctum 
ccBcum), because it is altogether insensible to the rays of light In the 
recent state, at the fundus of the eye, dnectly opposite the pupil, m the 
centre of the axis of vision, there is an oval, yellow spot (macula luted) 
in the retina, with a cential conical pit, the fovea centiahs Here the 
stiucture is so thin that the daik pigmental y layer of the retina ( the 
tapetum) is seen through it, and it is at this point that the impression of 
light is gieatest and vision is considered to be most peifect 

The poius opticus is about two and one-half millimetres, or one-tenth 

14 
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of an inch, to the inner side of the macula lutea Aftei death theie is a 
minute tiansveise fold m the lelma extending fiom the centie of the fovea 
to the papilla The o eiina appeals to the naked eye as a simple, soft, trans- 
parent membrane, hut when examined undei the micioscope it is found to 
he an exceedingly complex stiuctuie, showing the most elahoiate oigani- 
zation It is composed of eight layeis, all diffenng fiom one anothei, 
ananged m stiata, and suppoited by an extiemely delicate connective- 
tissue fiamework (the suslenlaculai tissue), which upon the choioid and 
vitieous sui faces becomes somewhat condensed and appeals membianous, 
foimmg lespectively the so-called membi ana Imitans externa and mem- 
biana Iwntans interna The fiist, outei, 01 pigmental y layei, the tapelum 
mgium of the letina, is a layer of hexagonal epithelial nucleated cells, 
containing pigment giauules only on then xnnci poitions, vlnch, although 
m the closest lelation with the choioid coat, aie piolonged like fine 
tapenng filaments between the numbeiless elongated bodies of the second 
layei The pigment is piohahly so disposed to ahsoib the lays of 
light, aud thus, pieventing its leflection, to conveit it into some foim of 
neivous foice The second 01 columnai layei is composed chiefly of 
minute, bacillus-like bodies, which penetiate externally into the pigmen- 
taiy layei and mtei nally into the subjacent outei nucleai layei, being 
suppoited by a tiabeculai anangement of the connective tissue (the mem- 
biana limitans exteina) These bodies aie also known as the wds and 
cones, the foimei being club-shaped and gieatly outnumbenng the cones, 
which are flask-shaped and isolated and scatteied among the lods The 
lods aie longei and theiefoie moie in lelation with the pigmentaiy layei, 
while the cones are shoitei, and they aie both connected with the sub- 
jacent outei nucleai layer by delicate fibious pi elongations The lods 
aie not found in the yellow spot Little is known legal ding the function 
of these inteiesting little bodies beyond the facts of comparative anatomy 
that among those animals and buds which seek then food by night 
the letina consists solely of lods, and that m the case of buds which 
live on bughtly-coloied insects the cones aie about as numeious as the 
lods From these facts the infeience is diawn that the lods aie concerned 
in the disci ruination of the quantity of light, the cones in that of its 
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quality 01 coloi The next succeeding four layers aie alternating nuclear 
and moleculm layers, called outei and %nnei , fiom tlieir lelative positions 
They consist of stiata of cleai nucleated coipuscles 01 gianules, modified 
m each layei so as to offer some peeulianties, and embedded m the 
letinal connective tissue They aie seveially connected by upward and 
downwaid piolongations, the outei nuclear layei with the lods and cones 
as above stated, whereas the inner molecular layei joins the seventh or 
ganglionic layer The last is a very cleai stratum of spheioidal neive- 
cells connected by oblique piocesses with the eighth letmal layei, which 
consists of the ultimate fibies of the optic neive The ganglionic cells 
aie mseited into seveial strata in the vicinity of the yellow spot, and 
within it into six or seven The layei of nerve-fibies is composed of the 
axis cylinders only, and is continued as far foiwaid as the ora senata, 
ananged for the most pait in bundles which interchange so as to foim 
plexuses At the yellow spot this layei is interiupted by the accumulation 
of nerve-cells 

THE HEGIOH OF THE HOSE AHD THE HASAL 

OAYITIES 

The special organ of the sense of smell consists of an external portion, 

the nose , and internal portions, the nasal fossce, 01 nasal cavities 

The nose is the piominent featuie which piojects anterioily between 

the orbits fiom the uppei pait of the face, being connected by its summit 

with the forehead and by its base with the uppei lip It selves as the 

chief avenue of respiration when the mouth is closed The skeleton of 

the nose consists of the two nasal bones and the nasal processes of the 

superior maxillary bones, to which is attached a cartilaginous framewoik 

composed of five peculiaily-shaped movable caitdages 

The nasal bones are seveially of an elongated quadrilateral shape, being 

nairow and thick above, where they aie fiimly attached by sutuie with the 

nasal spine of the frontal bone, constituting the nasion, and wide and thin 

below, wheie they foim the uppei maigm of the antenoi nasal fossce of 

the skull (Plate 28) and in the lecent state give attachment to the uppei 
Opp f°3 196 
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lateial nasal caitilages They aie stiongly united in the middle line, 
forming “the budge” of the nose, this junctuie being stiengthened by 
then inner bordeis piojecting as a longitudinal oust, i\ Inch connects 
them with the ethmoidal poition of the septum of the nose Then outei 
boideis aie bevelled, and suppoited by the contiguous bordeis of the 
supenoi maxillaiy boues The width and length of the nasal bones vary 
gieatly in diffeient skulls, and, as they aie almost immediately beneath 
the skin (Plate P) ,^the} r give shape and chaiaclei to the oigan The under 
suifaces of fire nasal bones aie giooved foi the nasal nerves, and peiforated 
by a few small foiannna foi the transmission of vessels 

The nasal processes of the supenoi maxillaiy hones aie tnangulai, thick, 
bony plates which extend upwaid on each side of the nose to be joined 
by sutuie with the fiontal bone Then an tenor holders aie senated foi 
articulation with the nasal bones, — the foi m and dimensions of the nose 
being mainly dependent upon the development of these piocesses and the 
mannei in which the nasal bones aie set upon them The outei surfaces 
of the nasal piocesses aie senated and concave, the internal suifaces 
are lougli, and piesent two well-maiked lidges, the superior and inferior 
turbinated ciests, the foiraei aiticulating with the middle tuibinated portion 
of the ethmoid bone and the lattei with the mfeiioi tuibinated boues on 


each side 


The cai tilagmous frameiooih of the external nose is foi mod of a median 
septum and two lateral segments on both sides The caihlage of the 
septum is a smooth tnangulai plate nisei ted postenoily into a gioove 
in the pei pendiculai plate of the ethmoid bone, antenoily, vheie it is 
thicker, it is connected above with the nasal bones and adjacent lateial 
caitilage, and below with the vomei and the palatine piocesses of the 
supenoi maxillaiy bones The septal caitilage separates the antenoi 
poitions of the nasal cavities, and up to the seventh yeai of age is usually 
stiaiglit, but subsequently it is apt to incline to one side (usually the left), 


accoiding to the deviation of the vomei (Plate 28, No 39) Sometimes 

° v opy» jq& 

it is peiforated, and thus establishes a communication between the cavities 


The lateial caitilages consist of ail uppei tnangulai piece and a lowei 
oval piece on each side, which togethei gne shape to the mugs and tip 
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of tlie nose and suppoit tlie integument Each upper caitilage is attached 
above to the maigm of the nasal bone and adjoining nasal piocess, m 
fiont to the septum, and below to the lowei caitilage The lattei is 
curved upon itself so as to foim the outei and innei boundanes of the 
external onfice of the nostril It approaches its fellow of the opposite 
side internally, and thus foims the uppei pait of the columna nasi, the 
paitition between the nostuls When the lowei lateial caitilages aie not 
in contact there is a median funow which is sometimes well maiked at the 
tip of the nose These caitilages aie connected to each other and to the 
bones by a tough fibrous membrane, the peiichondimm In this tissue, 
in 1 elation to the supenor maxillae, theie are usually several nodules, — 
sesamoid caitilages The elasticity of these caitilages pieseives the size 
and shape of the nostrils, and enables the muscles moving them to expand 
or conti act the onfices so important m lespnation The skin ovei the 
root of the nose below the foiehead, on the sides and the gieatei part of 
the dorsum, is thin and loose , but ovei the wings {alee) and on the point 
it is thick and veiy adherent to the paits beneath, and lemaikable foi 
the numbei and size of its sebaceous follicles Owing to the presence 
of the lattei, the lower pait of the nose is frequently the seat of acne 
Inflammation of the skin over the caitilagmous portion of the nose is 
veiy painful, and is usually accompanied by local congestion, the pain 
depending upon the tenseness of the part and the congestion upon the 
free blood-supply of the legion Theie is yeiy little fat m the cellulai 
tissue between the skm and the alai cartilages 

The muscles in connection with the nose are, on each side, 
the pyramidalis nasi, the compressor nans, the depressor alse nasi, and the 
smaller dilatator muscles The pyiamidales nasi muscles arise from the 
uppei borders of the right and the left compressoi nans muscle, having 
an angular interspace between them, and pass upward ovei the bridge of 
the nose, joining each other m the middle hue, and blending their outer 
fibres with the oibicular muscles of the eyelids, their inner fibres being 
pi olonged into the occipito-frontales muscles (Plate 15, No 4) The 
principal action of these muscles is to pioduce transveise wrinkles at 
the loot of the nose, by diawmg down the mnei angles of the eyebrows. 
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but by leveising tlieir action and tightening the slan ovei the alai caiti- 
lages they may also serve as dilatois of the nostnls The compressor 
muscles of the nose aie tuangulai in shape, ansing on each side of the 
face, fiom the mnei sides of the canine fossie of the supenoi maxilire, 
and join by a common aponeuiosis ovei the doisum of the nose These 
muscles compiess the alee and pioduce the pinched appeal ance seen m 
laboied bieatlnng Then oiigms aie concealed by the elevatoi muscles 
of the upper lip and the wing of the nose (Plate 18, No 4, and 

Opp PI IX 6 

Plate 19. No 5) ' 

Ofrf5qj33, ' 

The aepr essor es alarum nasi muscles anse fiom the supenoi maxillaiy 
bones, above the second mcisoi teeth, and, being placed between the mucous 
lining of the uppei lip and the oibiculai muscle of the mouth, then fibies 
ladiate to the septum and back paits of the alas of the nose These 
muscles seive to constuct the antenoi naies by di awing the alee downwaid 


The dilatator — antcr lor and posterior — muscles aie veiy delicate bundles 
of fibres, which pass lespectively fiom the alai caitilage to the oveilymg 
skin, and fiom the sesamoid caitilages and nasal piocess of the supenoi 
maxilla to the maigin of the nostnls In oidmaiy lespnation, especially 
in sleep, these little muscles lesist the tendency of the nostnls to close fiom 
atmospheric piessuie, by laismg and eveitmg the aim, but m dyspnoea then 
action is maiked, as it also is in the expressions of pnde, angei, and disdain 
The arteries of the nose aie the lateralis nasi fiom the facial 


(Plate 18, No^6), the nasal biancli fiom the supenoi coionaiy aiteiy 
to the ^septum, and the nasal branches fiom the ophthalmic and mfia- 
orbital aitenes The gieat vascularity of the skin ovei the nose lendeis 
it well adapted foi plastic surgeiy m tins region The nasal veins empty 
into the facial and ophthalmic veins The nerves of the nose aie bianclies 
fiom the facial nerve which supply the muscles, bianclies fiom the mfia- 
oibital and mfia-trochleai neives, and the naso-lobular filament from tbe 
nasal bianch of the ophthalmic, which, after descending m a gioove on the 
inner suiface of the nasal bone, becomes subcutaneous at the junction of 
the nasal bone and uppei lateral cartilage and supplies the tip) and lobule of 
the nose (Plate 53, Fig 1, No 17) This lattei neive establishes connec- 
tions with the eye, as is°clemonstiated by the laclnymation which follows 
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any intense nutation about tlie nostrils Tlieie aie numeious lymphatic 
vessels about the nose, which follow the course of the facial vein and mostly 
empty into the lymphatic glands of the submaxillaiy legion (Pkte s 16^ 
Within the maigins of the uostnls theie aie numeious stiff cuived Iians, 
mbnssce, which glow fiom the innei suiface of the alee and septum as fai 
as the place where the skin joins the mucous lining of the nasal cavities 
The nasal fossae, or nasal cavities, aie the two veiy megulaily 
shaped an-cliambeis, sepaiated by the septum nasi, which open on the 
face by the antenoi naies and on the pharynx by the postenoi naies, and 
communicate at their outer sides with the sinuses of the ethmoid, sphenoid, 
fiontal, and superioi maxillaiy bones They also communicate with the 
mbits by the lachrymal canals, with the mouth by the antenoi palatine 
canals, and with the eianium by the olfactory foramina Each nasal fossa 
is nanowei above than below, and highei at the centre than at either the 
antenor or the postenoi opening The loof of each nasal fossa is foimed 
by the nasal bone, the nasal spine of the fiontal bone, the cnbiifoim plate 
of the ethmoid bone, the body of the sphenoid bone, and the sphenoidal 
turbinated bones The floor is foimed by the horizontal plates of the 
superior maxillary and palate bones, and is widei at the centie than at 
either end The inner wall is the smooth septum formed principally by 
the peipendicular plate of the ethmoid bone, the vomer, and the septal 
cartilage The outer wall is foimed by the nasal processes and innei sui- 
faces of the superior maxillaiy, lachiymal, ethmoid, palate, and mfeiioi 
tuibmated bones, and the internal pterygoid plate of the sphenoid bone 
The imbvnated bones are delicate, spongy, sci oil-shaped bony shelves, which 
give gieater extent of surface to the mucous lining of the nose, pro- 
jecting fiom the outei wall and dividing each nasal cavity into the 
supeiioi, middle , and inferior nasal meatuses, or passage-ways (Plate 12, 
No 29) The supei wi meatus is the smallest, and occupies the ^upper^ 
and back pait of the nasal fossa, between the superior and middle tuibi- 
nated bones In the dned skull the spheno-palatme foiamen opens at the 
back part of the outer wall of the superior meatus, but in the lecent 
state this opening is covered by the pituitary mucous membrane The 
postenor ethmoidal cells communicate with the supenoi meatus imme- 
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PLATE 16. 


Dissection of the superficial muscles of tho right side of the hcnd, fnco, neck, thorax, and arm Trom a well 
developed male, aged thlrtj fhc jcars The superficial lymphatic glands and vessels of the face and neck arc drawn 
on the photograph (after notes of man) dissections) to shots their nrrnngcment nnd position 


1 The epicranial aponeurosis 

2 The temporal muscle, with the temporal lymphatic 

s essels 

3 The posterior auricular lymphatic glands 

4 The superficial Jugular lymphatic glands 

5 The mastoid attachment of the sterno clcido muscle 
G The occipital ly mpliatic glands and vessels 

7 The splenius muscle 

8 The let ator anguli scapula: muscle 

9 The scaleni muscles 

10 The trapezius muscle 

11 The deltoid muscle 

12 The compressor nans muscle 

13 The buccinator muscle 

14 The anterior auricular lymphatic glands 

15 The supra parotid ly mphatic glands 

16 The masseter muscle 

17 The depressor anguli oris muscle 


18 The submaxillnry lymphatic glands 

19 The digastric mu'cle 

20 The hyoid bone 

21 The thy ro by old muscle 
22. The omo In old muscle 

23 The pomura Adnmi of the thyroid cartilage 
21 The carotid lymphatic glands 
2o The sterno thy roid mii'cle 
2G The sterno In old muscle 

27 The suprn-clat Iculnr ly mplintic glands 

28 The clat Iculnr attachment of the sterno mastoid mus 

clc 

29 The sternal attachment of the sterno mastoid muscle 
SO The clnt Iculnr portion of the pectoralls major muscle 

31 The sternal portion of the pectoralls major muscle 

32 The triceps mu'dc 

S3 Tltc serratus mngnus muscle 
8-1 The biceps muscle 
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diately behind the supenoi tuibmated bone m the uppei wall. The 
middle meatus is laigei than the supenoi, is situated between the middle 
and mfenoi tuibmated bones, and extends along the postenoi two-thuds 
of the outer wall of the nasal fossa At its antenoi pait a long nanow 
passage, the infundibulum , leads upwaid into the antenoi ethmoidal cells 
and thence to the fiontal sinus About the centie of the outei wall is 
the onfice, of variable size, which leads into the sinus of the supenoi 
maxillaiy bone, the anti um of Highmore The mfenor meatus is the 
space between the inferior tuibmated bone and the flooi of the nasal 
fossa, extending the entne length of the outei wall of the nose 

The lachiymal canal, 01 nasal duct, which conveys the teais from the 
laehiymal sac to the nose, opens into the antenoi pait of the mfenoi 
meatus The lachiymal sac occupies the groove foimed by the lachiymal 
bone and the nasal process of the supenor maxillaiy bone (page 86) The 
nasal duct is twelve millimeties, 01 about half an inch, in length, and is 
dnected downwaid, backwaid, and a little outwaid Its opening in the m- 
fenoi meatus m life is guaided by a valvulai fold of the mucous lining, the 
valve of Hasnei, and its position is two and one-half centimeties, 01 about 
one inch, behind the opening of the nostnl, and one and three-foui ths centi- 
meties, or tliiee-fouiths of an inch, above the flooi of the nose The pliaiyn- 
geal opening of the Eustachian tube is behind the inferior tuibmated bone 
(Plate 12, No 32) Theie is a gieat diffeience between the foim and di- 
mensions and eliaiaetei ot the vauous openings of the nasal fossae as they 
exist m the dried skull and as they piesent themselves in the recent state 
This is chiefly dependent upon the anangement of the JSchneidei tan or 
pitmtaiy membiane, the vasculai mucous membiane which lines the nasal 
cavities and the passages connected with them This membiane is con- 
tinuous with the skin at the limei bordeis of the antenor naies, with the 
mucous membiane of the phaiynx through the posterior naies, and with 
the conjunctiva tkiougli the nasal duct and the lachiymal canaliculi, and 
is piolonged into the vauous sinuses communicating with the nasal foss® 
already described A coiyza, oi inflammation of the nasal mucous mem- 
biane, may thus implicate any of these stiuctuies, and a “cold m the 

head” oi an attack of “hay fevei” furnishes a demonstration of these 

15 
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relationships The mucous membiane vanes much m thickness, vascu- 
lanty, and appeaiance in these diffeient paits It is thickest and most 
vasculai over the tuibmated hones, wheie it foims projections especially 
in 1 elation to the fiont and back pait of the mfeiior turbinated bone, 
and thus encioaehes upon the dimensions of the space of the nasal cavity 
It is also quite thick on the septum, but m the mteivals between the 
tuibmated bones and on the llooi of the fossm it is tlnnnei The lining 
membiane within the cells and sinuses is veiy thin and pale, and veiy 
diffeient fiom the piopei lining of the nose In the middle meatus the 
opening of the infundibulum is neai ly closed by a fold of the membiane, 
and the opening into the anti um of Highmoie is gieatly diminished fiom 
its size in the dned bone, appealing usually as a round hole, about the 
centie of the middle meatus, and neaily two and one-half centimeties, 01 
an inch, above the floor of the nose The mucous lining of the nasal cavi- 
ties is peeuliaily modified in the nostrils, in the ail-passages, and in the 
olfaetoiy legion. In the nostnls it is furnished uith papillae, a few hairs, 
and a squamous epithelial lining, m the an-passages the epithelium is 
columnar and ciliated, but upon the uppei poilion of the septum and 
upon the supenor and middle tuibmated bones, vheie the olfaetoiy neives 
are distributed, the epithelium is entnely columnai These columnai cells 
teinnnate m fine piocesses, between which the mici oscope leveals nucleated 
fusiform cells, the so-called olfaetoiy cells 

The antenoi naies aie the oval openings of the nasal cavities on the 
face, and aie placed horizontally, so that m oidei to examine the septum 
and mfenoi tuibmated bones the head should be thiown back (Kate 53 , 

' o^-p^.40 

Fig 1 ) A finger can be leadily mtioduced into the nostnl and passed 
far enough back to reach auothei fingei mtioduced into the postei 101 naies 
thiougli the mouth The postei 101 naies aie about the same height as the 
antenor (thiee centimetres, or one and a quarter inches), and measuie trans- 
versely m the dried state twelve milhmeties, oi about half an inch, but in 
life the mucous lining considerably diminishes them The ordinal y devi- 
ation of the septum may block one nostril moie or less, and interfeie with 
the clearness of the voice, especially in singing The floors of the nasal 
cavities are generally wider at the centre, where the passages aie also 
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higher than elsewhere, and foreign bodies often become lodged heie The 
introduction of foiceps to lemove the latter, or foi the extraction of nasal 
polypi, should be along the floor of the infeiioi meatus, and they should 
be opened so as to grasp the object vertically 

The postenor nates when the mouth is opened aie usually blocked by 
the folds of the soft palate being diawn upward, and aie thus cut off from 
the phaiynx Owing to this disposition, the “ nasal douche ” can he used 
so that the fluid introduced into one nostril shall pass ovei the soft palate 
and letuin by the other nostril 

The vasculanty of the mucous membrane of the nose is due to the 
numerous capillanes which anastomose fieely beneath its surface The 
arteries of the nasal cavities are the antenoi and postenor ethmoidal 
branches of the ophthalmic artenes, which supply the roof of the nose, the 
ethmoidal cells, and the fiontal sinuses , the nasal aitenes, fiom the internal 
maxillaiy, which supply the septum, the meatuses, and the tuibmated 
bones , and the postenoi dental aitenes, fiom the internal maxillary aitenes, 
which supply the anti a The veins of the interior of the nose terminate in 
the ethmoidal veins, which enter the ophthalmic vein In childien theie 
is almost always a communication between the nasal veins and the supenoi 
longitudinal sinus through the foiamen csecum This is usually closed 
about pubeity, but may continue m the adult and perhaps explain per- 
sistent hemonhage 01 the spiead of inflammation from the nasal cavities to 
the meninges of the biain There is a venous plexus (? ete nasi) about the 
mfenoi tuibmated bone which resembles a kind of cavernous tissue, veiy 
pi one fo bleed Bleeding from the nose — or epistazis — is generally due 
to some mterfeience with the venous circulation There are also venous 
communications with the fiontal vein, and through the spheno-palatme 
foramen with the zygomatic plexus The mucous' membrane of the nose 
is abundantly furnished with sensoiy neives The ? oof is supplied by 
the nasal branches from the ophthalmic and filaments from the Vidian 
nerves, the septum, by blanches fiom the nasal neives, the spheno- 
palatme (or Meckel’s) ganglions (Plate p 3, Fig 2, No 6), and the naso- 
palatine nerves, tk ejlooi, by blanches from the naso-palatme and antenoi 
palatine neives, and the outei walls , by filaments from the spheno-palatme 
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ganglions, and blanches fiom the nasal, antenoi dental, and antenoi pala- 
tine neives The olfactory ncivcs, about twenty on each side, aie denved 
fiom the olfactoiy bulb, and pass tliiougli the foianuna to the ciibnfoira 
plate of the ethmoid bone They aie ananged m thiee sets on each side, 
and each neive is invested with a fibious piolongation fiom the dui a matei 
The mnci set supply the uppei pait of the septum, the middle aie the 
smallest, and aie spiead ovei the loof of the nose, the outci aie the laigest, 
and aie divided into two gioups, the antenoi gioup supplying the mucous 
membiane ovei the stipenoi tuibmated bone, and the postenoi gioup being 
distnbuted ovei the os planum and the middle tuibmated bone It mil be 
noticed that the olfactoiy neives aie situated high up in the nasal cavities, 
and hence in the effoit to smell intently the nostnls aie always dilated 
The paitial loss of smell in some cases of facial paialysis has been ascribed 
to inability to dilate the nostnls The olfactoiy neives lannfy between the 
mucous membiane and the skin, communicating fieely with one another, 
and foimmg plexuses with elongated meshes The fibies of these neives 
aie non-medullated, with a spaisely nucleated neunlemraa Inteispeised 
between the columnar epithelial cells in the olfactoiy legion theie aie 
peculiai cells having a nucleated body with tv r o piocesses These aie 
called the olfactoiy cells, because one of the cell piocesses tei inmates on 
the surface of the mucous membiane and the other is believed to be in 
connection with the teimmal filaments of the olfactoiy neives. 

THE KEGIOH OF THE FACE 

The landmarks of the face (Plates 1 and 28) include, besides the 
bony piommences of the oibits (page 79) and the nose (page 108), the 
malar eminences and then backwaid pi olongations into the zygomatic 
arches, which suppoit the cheeks, and the angles, lowei boidei, and 
mental eminence of the inferior maxillaiy bone, the latter giving piomi- 
nence and charactei to the chin 

The skin of the face is geneially veiy fine and thin, and adheient 
to the parts beneath, except ovei the eyelids, wlieie it is peculiai ly delicate 
and the subcutaneous cellulai tissue is veiy loose In i elation to the alse of 



THE REGION OF THE FACE 


117 


the nose and the clim it is moie dense, and somewhat lesembles the tissues 
of the scalp, and over the bony pionnnences contused wounds aie often 
attended with a linear ruptuie of the skin similai to an incised wound 
The lax anangement of the cellulai tissue elsewheie about the face is 
demonstrated in the swellings which follow mflammatoiy infiltration about 
the cheeks and mouth Theie is much fat m the subcutaneous tissue of 
the face, especially in the antenoi paits of the cheeks (Plates 18 and 19) 
and in lelation to the zygomatic muscles In children theie is an 
aggregation of fatty lobules surrounded by a capsule over the buccmatoi 
muscles, called the “sucking cushions,” because they aie thought to be 
lnstiumental in distiibiitmg the atmosphenc pi essuie and preventing the 
buccmatoi muscles from being piessed mwaid between the alveolai aiches 
when a vacuum is created in the mouth The skin of the face is intimately 
associated with many of the subjacent muscles, the habitual use of some 
of which produces the facial funows and mai kings characteristic of ceitain 
expiessions A caieful study of these lines and then vaiying modifica- 
tions will prove of great value to the physician m foiming a diagnosis 
of many diseases, especially in young children and the ignoiant, m whom 
the facial expiession is often the sole guide in the recognition of subjective 
symptoms The only way of obtaining mfoimation from an infant who 
cannot communicate ideas oi descube sensations by speech, is by noticing 
the expiession and gestuies Such obseivation teaches that contraction 
of the blows indicates pain in the head , sharpening of the nostnls, 
pain in the chest, and drawing of the uppei lip, pain m the abdominal 
legion Theie aie ceitain lines (Jadelot’s) which become maiked in the 
face of any one suffering from serious diseases Of these, the line which 
begins at the innei coinei of the eye and passes outwaid toward the 
cheek-bone beneath the lowei lid — the oculo-zygomatic line — is associated 
with disoidei of the ceiebio-neivous system The line which extends 
fiom the wing of the nose lound the corner of the mouth, — the nasal 
line , — if connected with maiked dimpling of the cheek, points to disordei 
of the digestive tiact This is especially the case m infancy The line 
which passes fiom the angle of the mouth to the lowei part of the face 
— the labial line — is a sign of disease of the lespiratory oigans 
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PLATE 17. 


The skin rcmoscd on the left side of the neck to show the platjsma mjoldcs mnscle nnd the usual position of tho 
great external jugular s cln 


1 The anterior temporal arterj seen through the scalp 

2 The position of the temporal arterj , w here It emerges 

from the parotid gland 

3 Tho position or the parotid gland 

4 The position of the submnxillnn gland 

5 The external jugular \ cin, show mg Its course from tho 

angle or the low cr jaw to the middle of tho claslolc 
G Tlieprominenceofthe thjroIdcartilngc(poraumAdaml) 
7 The plat j sma m> oldcs muscle. 


8 Superficial veins os er the supra clavicular fossa 
0 The helix 

10 The fossa (ovalls) or the nntl helix 

11 The fossa (senplioiden) of the helix 

12 The nntl helix 

13 The tragus 
11 The concha 

13 T he nntl tragus 
1G The lobule 
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The muscles of the face, especially those called fiom their action 
the muscles of expi ession, are of finer textuie and palei coloi than the 
muscles geneially in othei parts of the body The muscles of expi es- 
sion also have no piopei tendons of ongm or insertion, are destitute of 
aponeuioses 01 sheaths, and blend with adjacent muscles by the most 
complex and delicate intei lacemeut of then fibies (Plate 15), so that 
they do not pieseut the same anangement m eveiy individual They 
often vary m development even on the two sides of the face, thereby 
influencing the character and degiee of the expressions The muscles of 
the foieliead, oibits, and nose aie descubed with the anatomy of those 
legions The muscles which suiround the mouth and aie attached to 
its uppei and lower holders aie lemaikable for then intei dependence 
(Plate 15) and foi then gieat mobility The oibiculans oris muscle is, 
like otliei sphinctei muscles, composed puncipally of cnculai fibies, and 
has veiy slight attachments to the neighboring bones The vanety in 
the prominence of the lips m different individuals depends upon the 
size and thickness of tins muscle It consists of two portions, each pos- 
sessing veiy marked diffeiences from the othei m the appeal ance and 
anangement of its fibies The labial poition is comjiosed of veiy thin 
pale fibies which sunound the mouth and have no bony attachment, the 
facial portion is bioader, its fibres at the outer bordeis of the upper 
and lower lips intei mingling with the fibies of other muscles, which 
conveige towaid it fiom the sunoundmg paits of the face It is con- 
nected on each side to the bone by two fasciculi m the uppei lip, one to 
the septum nasi and the othei to the alveolar boidei in lelation to the 
incisoi teeth, and by a single fasciculus on each side m the lower lip to 
the lowei jaw m relation to the canine tooth Theie aie tiny slips 
extending one on each side fiom the oibiculans to the antenoi pait 
of the nasal septum, pioducmg the delicate funow, called the philhum, 
fiom the nose to the uppei lip This muscle counteiacts all the other 
muscles which move the lips, the infinite play and vanety of expression 
about the mouth depending upon the countei balancing of their opposing 
actions The ordinal y action of the oibiculans closes the lips, and, on 
account of the outer surface of the muscle being intimately connected 
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with the lips and the ovei lying skin, its forcible contiaction produces 
radiating wi inkles about the mouth m the skin of eldeily peisons 

The levatoies labn supei 101 is et alaium nasi muscles anse fiom the nasal 
processes of the supei 101 maxillaiy bones neai the innei bordeis of the 
01 bits, and, j^assing downwaid, divide into inner slips, which aie inseited 
into the alar caitilages of the nose, and outer slips, which blend with the 
oibiculans ons and the adjacent levatoies labn supenons muscles in the 
uppei hp These muscles seive to dilate the nostnls and to diaw upward 
the upper lip and the wings of the nose, and produce the changes in the 
countenance in the expiessions of indignation, disgust, and derision Then 
habitual use occasions the funows which extend from the side of the nose 
to the coineis of the mouth The levatoies lain supei ions ( piopnus ) 
muscles anse fiom the lowei boideis of the oibits beneath the oibiculai 
muscles of the eyelids, above the infia-oibital foiannna, and, oveilapping 
the deep ongins of the compiessoi nasi and levatoi anguli 011s muscles, on 
each side, then fibies blend with the oibiculai is 011s The two levatoi 
anguli ons muscles anse underneath the piecedmg muscles fiom the 
canine fossae of the supei 101 maxillae below the mfia-oibital foiamma, 
and blend at the angles of the mouth with the contiguous muscles The 
zygomaticus muscle anses on each side fiom the malai bone neai its junc- 
tion with the zygoma, and passes obliquely in a bed of fatty tissue acioss 
the side of the face to the angle of the mouth, wheie its iibies intei lace 
with those of the othei muscles of the uppei lip The action of this muscle 
is seen in laughing and snailmg Sometimes an additional muscular slip 
passes downwaid fiom the oibiculai is palpebiaium, and, taking a couise * 
paiallel to the zygomaticus, is called the zygomaticus mmoi The depiessoi 
anguli ons muscle on each side has a bioad ongm fiom the oblique line 
of the inferior maxilla behind the mental foiamen, and its fibres conveige 
upwaid to a narrow mseition at the angle of the mouth, wlieie they 
mtei mingle with those of the zygomaticus, the orbiculans ons, and the 
tippei poition of the platysma muscle, known as the musculus nsoims 
(01 laughing muscle of Santorini), and also with the under stiata of the 
levator anguli 011s The peculiai anangement of the intei lacing of the 
fibies of this muscle at the comei of the mouth with so many others 
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rendeis tins pait the most mobile in the face The depressoi anguli ons 
is the most expiessive of all the facial muscles it plays an impoitant 
rdle in melancholy and sonowful emotions 

The depi essoi es lain tnfe't wi is muscles anse fiom the lowei jaw, between 
the symphysis and the mental foiamma, a quantity of fat being geneially 
inteispeised among their fibres, which aie mseited into the lowei lip, 
blending with one anothei and the outei poition of the oibiculans These 
muscles diaw the lower lip downwaid and a little outwaid, as m the 
expression of nony 01 saicasm 

The levatoies menti muscles anse in conical bundles fiom the mcisoi 
fossse of the lowei jaw, and aie mseited into the skin of the lowei pait 
of the chin Then action is to wi mlcle the chin, as in doubt, and to 
laise the chin and piotiude the lowei lip The lattei action is made 
use of in shaving the chin 

The two i iso'/ ius muscles aie constituted by a separation of the uppei 
fibres of the platysma myoides muscles, which aie mseited into the supei- 
ficial layei of fibies fiom the depiessoi anguli ons and the oibiculans 
muscles at the angles of the mouth A few fibies of the usoiius muscles 
occasionally anse from the fascia ovei the massetei muscles When these 
aie pionouuced, the action of these muscles is noticeable in lauglitei, but 
as they usually exist they produce the smile of scorn 01 dension latliei 
than that of good humoi Theie is often gieat diveisity m the develop- 
ment of these muscles on the two sides of the same face Beneath the 
usoiius and othei muscles which blend at the angles of the mouth aie the 
oial attachments of the buccmatoi muscles These muscles aie chiefly 
concerned with keeping the food between the teeth dui mg mastication, 
and theiefoie aie moie piopeily classified with the legions of the cavity of 
the mouth (page 172 ) and of the phaiynx They anse fiom the molai 
poitions of the alveolar piocesses of the upper and lowei jaws, and 
postenoily fiom the fibious mtei sections 'which sepaiate them fiom the 
super loi constrictor muscles of the phaiynx on each side These fibious 
bands extend fiom the hamulai piocesses of the internal pteiygoid plates 
to the postenoi extiemities of the mylo-liyoid ridge on each side of the 
lowei jaw, near the last molai teeth They aie called the ptemjgo- 
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maxillary ligaments The fibies of the buccinator muscles pass foi ward, 
to be inserted m a peculiar manner at the under smfaee of the other 
musculai stiuctuies at the angles of the mouth The upper fibies join 
the upper lips, and the lowei fibies the lowei lips, while the cential fibres 
cross one another Unlike the rest of the facial muscles, the buccinators 
me covered with a sheath of fascia externally, which gieatly inci eases 
then power In 1 elation to the massetei muscles a quantity of fat, on 
each side, fills up the zygomatic fossre, giving to the face a fulness or 
loundness in these paits Its absorption produces the sunken condition 
of the cheeks m emaciated individuals The buccinatoi muscles widen 
the apeituie of the mouth by pulling upon its corneis, and their powei 
foi expelling the an fiom the mouth is seen in whistling, 01 in blowing 
a ti unipet (whence their name) 

The masseier muscles anse fiom the lowei edges of the zygoma and 

malar bones These muscles consist of superficial and deep stiata of fibies 

ananged in a crossed mannei which gieatly augments their powei The 

superficial fibres constitute the pnncipal part of each muscle, and take 

ongin by a thick tendinous aponeuiosis fiom the malai process of the 

supenoi maxilla and fiom the lowei border of the anterior two-thnds 

of the zygoma (Plates 16, 18, and 21) These fibres pass 'obliquely 
b v >c r <^ b i 

backwaid, and aie inseiced int6 the angle and the lower half of the op ter 

suiface of the lamus of the jaw The deep fibies aie mainly muscular, 
and aiise fiom the postenoi third of the lower bordei and the whole 
of the inner suiface of the zygomatic aich They pass dovnwaid and 
foiwaid, and aie mseited into the uppei half of the lamus and the outer 
surface of the coionoid process, blending with the nisei tion of the super- 
ficial fibies The antenoi boidei of the muscle is theiefore formed of the 
two layeis of fibres, and presents a thick prominence which can be leadily 
felt by the finger inserted in the mouth between the cheek and the malar 
bone The deep poition of this muscle is partly covered by the superficial 
portion anteriorly, and it is in relation to the parotid gland postenoi ly 
The massetei muscles assist laigely in pioducmg the contour of the lower 
part of the face Their function is to raise the lower jaw and to assist the 
temporal muscles in mastication There is a dense layei of fascia, derived 
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fiom tlie deep ceivical fascia, wlucli covers eacli masseter muscle, called 
the massetei 10 fascia. It adheres intimately to the tendon of ongm of the 
supei ficial poition, and hinds it fiimly to the ramus of the jaw A few 
strong fibres also connect the ongm of the deeper poition with the tendon 
of the temporal muscle at the coionoid process The moioi neives of the 
massetei muscle aie, like those of the temporal (page 14), denved fiom 
the inferior maxillai y neive The spot wheie reflex contraction of the 
massetei muscle may be pioduced by eleetncal stimulation is foui centi- 
metres, or about an inch and a half, in fiont of the eai, on a line diawn 
from the apex of the nose to the lobule (Platg^oS^Ihe^ 1) 

The arteries of the face aie very numeious, and are denved from 
the facial, internal maxillai y, and temporal branches of the external 
carotid aiteiy The facial (oi external maxillai y) aiteiy, aftei it has 
tunnelled tlnough the submaxillaiy gland, appears at the side of the face, 
com sing over the body of the lowei jaw, accompanied by the facial vein 
in fiont of the massetei muscle (Plate o 18, Ko & 14, and Plate^lO, NoJ.3) 
In this i elation the aiteiy is comparatively superficial, and ifs pulsation 
can be leadily detected or checked by compiession In older to secuie 
it with a ligatuie the incision should be made paiallel to the antenoi 
bolder of the masseter muscle, about three centimeties, oi an inch and a 
quarter, m front of the angle of the jaw, but it should be lemembered 
that the vessel usually lies m a loose bed of fat, and that the skin and 
platysma muscle ovei it aie freely movable, so that it will readily slip 
aside It may be rendered more tense by depiessmg the lower jaw 
Fiom the massetei muscle the aitery passes veiy toituously to the cornel 
of the mouth, wheie it gives off oidmanly the mfenoi labial and coronary 
arteries to the lips, and is continued up along the side of the nose 
to the innei canthus of the eye, teimmating as the angulai artery 
(Plat^F9,^Nc> 3 4) In its course over the face it gives off branches to the 
masseter and buccinatoi muscles The infei 101 labial ai tei y passes under 
the depiessor anguli oils and anastomoses with the mental, submental, and 
mfenoi coronary arteries The mfeiior coionaiy aiteiy is usually given 
off fiom the facial neai the cornei of the mouth, either by an independent 
tiunk oi in common with the supenoi coronary It passes beneath the 
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depiessor anguli oris, pieices the oibieulans, and, lunmng between this 
muscle and the mucous membiane of the lip, inosculates with its fellow 
and the mfeiioi labial and mental aitenes The supeiioi coionaiy is 
laigei and moie toztuous than the mfenor, and anses fiom the facial 
aiteiy beneath the zygomaticus muscle It also luns between the muscular 
stiuctuie of the uppei lip and the mucous membiane, and, inosculating 
with its opposite fellow, foims with the two inferior coronaiy artenes a 
vascular cncle, which can be felt pulsating on the inside of the mouth 
by compiessing the lips auywlieie neai then fiee bordeis The superior 
coionaiy supplies blanches to the septum and ala of the nose Some- 
times this vessel anses independently fiom the tiansveise facial branch 
of the tempoial aiteiy (Plate 19, No 9), which is then much enlarged 
and supeificial 

The lateial aiteiy of the nose is supplied by the facial to the ala 
and doisum of the nose It anastomoses with the nasal biancli fiom 
the ophthalmic aiteiy, the septal aitery, the mfia-oibital aitery, and the 
communicating vessels fiom the otliei side of the nose 

The angulai aiteiy is the teinnnation of the facial, and ascends among 
the fibies of the levatoi labii supenons et aim nasi muscle to the inner 
angle of the oibit, wheie it inosculates with the nasal blanch of the oph- 
thalmic arteiy in i elation to the tendo palpebiaium, on the nasal side of the 
lachiymal sac The anastomoses of the facial aiteiy aie so numeious that 
ligatuie of both ends of a divided vessel in this region is often necessaiy 
The gieat vasculanty of the face occasions very lapid healing in wounds, 
which should have then edges accuiately adjusted as soon as possible, to 
avoid distoi tion The same cause also occasions the occunence of nsevi 
and eiectile tumois about the face The lemaikable success of plastic 
suigeiy in this legion is due to the gieat vitality of the flaps, and extensive 
mjuiies involving loss of substance aie often repaired lapidly 

The facial aiteiy and its blanches aie sunounded by a minute plexus 
of vaso-motoi and dilatoi neives, derived from the supenor ceivical gan- 
glion of the sympathetic nei\e (Plate 36, No 49), to the influence of 
which is piobably due the sudden blushing or palloi of the countenance 
which attends mental emotions, as in shame oi fear 
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The facial vein begins at the innei cornei of the eye, wlieie it leceives 
the blood fiom the frontal and supra-oibital veins, and is called the angular 
vein wlieie it is m relation to the angulai artery Thence it passes down 
the side of the nose, with the lateial nasal aiteiy, and fiom the alai 
cartilage it takes an oblique couise to the antenor bordei of the massetei 
muscle, being intei posed between it and the facial artery, with which it is 
apt to be enslieathed (Plate 18, No 15, Plate 19, No 13, and Plate 21, 

No 32) It usually passes dneetly over the termination of the paiotid 

duct (Plate 18, No 10) The veins emptying into the facial vein are the 
tnbutaiy veins fiom the temtoiies supplied by the blanches of the facial 
aiteiy, but at the coiner of the mouth it is increased m size by the 
communicating veins fiom the mfra-orbital and tempoio-maxillary veins 
By fai the most important of the communications of the facial vein aie 

the veins which bung it m i elation with the cavernous sinus at the base 

of the biam This connection is twofold Tlieie is a dnect communi- 
cation with the angulai vein thiough the ophthalmic vein (page 95), and 
an indirect communication thiough the deep facial vein, fiom the pterygoid 
plexus, which is m relation with the cavernous sinus by small veins thiough 
the foramen of Vesalius, in the sphenoid bone, and the fibious tissue of the 
foiamen laceium medium There are no valves in the facial vein, or at the 
junction of any of its blanches, so that when it is involved in wounds the 
bleeding from it is veiy copious It is also peculiai in lemaining more 
patent aftei being cut than superficial veins elsewhere, which lendeis it 
liable to septic absorption The facial vein terminates m the internal 
jugulai vein neai the bifurcation of the common carotid aiteiy The 
lymphatic vessels of the face converge chiefly towaid the submaxillary 
ganglia, while some go to a few lymphatic ganglia which lie supei ficially 
over the parotid gland (Plate 16) 

The sensory nerves of the face are mainly denved fiom the 
teiminal branches of the fifth cianial, oi tufacial, neive (Plate 3, Fig 2) 
An accuiate knowledge of the position of the foiamina through which they 
make then exits upon the face (Plate 28), and of then cutaneous aieas 
of distribution (Plate 53, Fig 1), is of the gieatest value m determining 
the seat and treatment of neuialgic affections in this region The opli- 



PLATE 18 


The superficial fascia removed from the left side of the face, together with the platysma mvoldes muscle from the 
neck, to show the superficial vessels and nerves in these regions, and especiallj the superficial relations of the parotid 
gland 


1 The supra orbital artery 

2 The anterior branch of the temporal artery 

3 The angular arterj 

4 The compressor nans muscle 

5 The lesator labu supenons muscle 

6 The lateral nasal arten and rein 

7 The leiator nnguli oris muscle 

8 The zj gomaticus major muscle 

9 The transi erse facial arterj 

10 The duct of Stenson, from the parotid gland 

11 Tiie infra orbital branches of the facial nerve 

12 The orbicularis oris muscle 

13 The inferior labial arterj (arising in this case from the 

transv erse facial arterj) 

14 The facial artery 

15 The facial J ein 

16 The depressor labu infenoris muscle 

17 The submaxillarj j em, joining the facial vein with the 

external jugular l em 

18 The anterior belij of the digastric muscle 

19 The mjlo hyoid muscle 

20 The submaxillarj' gland 

21 The facial branch of the auricularis magnus ner\ e 

22 The obliques ein, joining the facial -vein suth the in 

ternal jugular vein 

23 The point of bifurcation of the common carotid artery 

24 The thj roid notch ipomum Adami) 


25 Superficial branches of the superior thyroid artery 

26 Tiie superficial transs erse cen ical nerves 

27 The left sterno thj raid mu'cle 

28 The left sterno liyoid muscle 

29 The fascia o\ er the supra clas icnlar fossa 

30 Tiie sternal portion of the sterno cleido mastoid muscle 

31 Ihe claucular portion of the sternocleidomastoid 

muscle 

32 The sternal and clnsicular nenes, from the cen ical 

plexus of nen es 

33 The fascia os er the clnsicle 

34 The fascia oi er the great pectoral muscle 
3 j The superficial temporal non es 

36 The aunculo temporal nerve 

37 The temporal arterj 

35 The orbital branch of the temporal artery 

39 The temporal branches of the facial nen e 

40 The parotid gland 

41 The auricular branch of the auricularis magnus nerve 

42 The mastoid branch of the auricularis magnus nene 

43 The external jugular vein in its proper position 

44 The external and internal carotid arteries coiered by 

their sheaths of the deep fascia 

45 The auricularis magnus nen e 

46 The junction of the superficial cervical s eins with the 

external jugular s ein 

47 The acromial nerve 
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tlialmie division of tlie trifacial nerve supplies tire supia-orbital, thesupia- 
trochleai, tlie lachrymal, tlie infra-trochlear, and the naso-lohular, all of 
which have been descubed with then special regions 

The superior maxillaiy division of the trifacial neive terminates upon 
the face in the mfra-oibital neive and the temp oio-m alar nerve, the 
foimer of which emerges, with the infra-orbital aiteiy, from the mfia- 
orbital foiamen undei the levatoi labu supenons muscle The inf) a-oi biial 
f h amen is six millimetres, or about a quaiter of an inch, below the maigm 
of the oibit, and dnectly in a stiaight line drawn fiom the supia-oibital 
foiamen, which is tbiee centimeties, or an inch and a quaiter, fiom the 
external angular process, toward the loot of the nose, to the mental 
foiamen, which is the same distance outwaid fiom the symphysis of 
the lowei jaw The location of this foiamen is of suigical impoitance, 
as the neive is apt to be compiessed within its bony canal The foiamen 
may he leached by a tiap-door incision made paiallel to the lowei 
maigm of the orbit, over the point just indicated The infra-orbital 
canal, in which the neive is lodged befoie it makes its exit at the 
foiamen, presents considerable variations, so that the operation foi resection 
of the nerve is bettei done by seeking the foiamen fiist, and then chiselling 
away the bone so as to expose the nerve m the anterior pait of its couise 
In close 1 elation to the infra-orbital foramen is the plexus foimed by the 
communications between the deep branches of the facial neive, which sup- 
plies the adjacent muscles, and the descending branches of the mfia-oihital 
neive Immediately after issuing fiom the foramen, the neive sepaiates 
into a leash of fibies, some of which, the palpehal, pass upward beneath 
the oibiculans palpebrarum muscle to supply the lower eyelid , others, the 
nasal, pass to the side of the nose , and others, the labial, and the most 
numerous, descend beneath the levator labn superions muscle and termi- 
nate in the papillae of the upper lip and the hordering mucous mem- 
brane of the mouth The teniporo-malai nerve arises from the superior 
maxillary nerve within the spheno-maxillary fossa, whence it enters the 
mbit and divides into tempoial and malai branches The temporal blanch 
runs m a giooie m the malar portion of the orbit and passes through a 
foiamen in the malar bone It ascends under tlie temporal muscle, which 
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it pieices, togetliei with its fascia, about tivo and a half centimetres, or an 
inch, above the zygoma, and is distiibuted to the slan of the temple and 
side of the foiehead (Plate 53, Pig 1, No 20) The malm bianch issues 
on the face thiough a foiamen m the malai bone, of vanable size and 
position, and, piei cing the outei fibies of the oibiculans paljiebiaium 
muscle, supplies the skin of the cheek ovei the malai bone, being some- 
times called the subcutancus males 

The sensoiy poition of the infeiioi maxillaiy division of the tnfacial 
neive tei inmates upon the face in the am iculo-tempoi al nerve , the buccal 
neive, and the mental nerve The am iculo-tempoi al neive anses by two 
roots, which suiiound the middle meningeal arteiy (Plate 3, Pig 2, 
No 20), and then combine to foim a single ti unk, which passes behind 
the external pteiygoid muscle and the neck of the lowei jaw It fhst 
ascends beneath the paiotid gland, and then passes, with the tempoial 
arteiy and vein, ovei the loot of the zj'goma and divides into antenoi and 
postenor blanches (Plate 18, No 36, and Plate 19, No 20) The antenoi 
bianch supplies the skm ovei the veitex and the temporal region, the 
posienoi bianch supplies the uppei pait of the pinna and the adjacent 
integument The auiiculo-temporal neive communicates, neai its ongm, 
with the otic ganglion It sends aunculai blanches to the meatus 
extemus and the membiana tympani (page 65), and to the tragus and 
auricle It also sends branches to the tempoio-inaxillaiy joint and to 
the parotid gland The buccal neive anses usually m common with the 
antenoi deep temporal neive, and passes eithei above oi between the fibies 
of the external pterygoid and tempoial muscles to reach the buccinator 
muscle, where its filaments spiead out and foim with the buccal branches 
of the facial neive a plexus in relation to the facial vein The buccal 
nerve supplies sensation to the skin, the mucous membrane, and the buccal 
glands of the cheek This is borne out by seveial instances where this 
nerve has been found to ongmate from the supenoi maxillary nerve The 
facial nerve incites the motoi power of the buccinatoi muscle by a special 
bianch (page 130) The mental neive is the teimmation of the infeiioi 
dental bianch of the infeiioi maxillaiy neive, which eineiges, with the 
mental aiteiy, at the mental foiamen in the lowei jaw, beneath the 
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depiessoi anguli oris muscle It divides into a leash of Abies, some 
of which supply the integument ovei the clnn, and the rest are dis- 
tributed to the papillse and mucous membiane of the lowei lip The 
skin covering the paiotid gland and contiguous pait of the cheek is 
supplied with sensation by the gieat auncular branch of the ceivical 
plexus of neives (Plate 53, Fig 1, No 27) 

The motor nerves of the face aie derived fiom the branches of the 
seventh cianial oi facial neive, which emeige at the antenor bolder of 
the paiotid gland ovei the massetei muscle The origin of the facial 
neive, from the lateral tiact of the medulla oblongata (page 41), and its 
course tliiougli the aqueduct of Fallopius m the tempoial bone (page 69) 
to its exit fiom the skull at the stylo-mastoid foiamen, have been de- 
scnbed After issuing from the foiamen the facial none sends off motor 
branches to the postenoi auneulai, occipital, digastnc, and stylo-hyoid 
muscles, and then, m lelation to the ramus of the lowei jaw, divides 
into two pnmaiy facial branches, named, fiom then distubution, the 
tempoi o- facial and cei mco- facial naves, which form, by their communi- 
cations within the substance of the parotid gland, the plexus called by 
the old anatomists theses anseimus (Plate 19, No 23), fiom its fancied 
resemblance to the outspread skeleton of a goose’s foot 

The temporo-facial nerve is the largest, and m passing through the 
parotid gland it crosses the external carotid artery and the neck of the jaw 
It is joined by several sensoiy twigs fiom the aunculo-tempoial branch 
of the tnfacial neive, and divides into temporal, malai, and infra-oibital 
blanches The motoi tempoi al nei ves ascend over the zygoma and supply 
the muscles about the orbit and eyelids, and foim sensory connections with 
the supia-oibital nerve, with the temporal branch of the superior maxillaiy 
neive, and with the aunculo-tenqioial and lachiymal neives The spot 
where reflex contraction of the temporal muscle may be pioduced is two 
and a half centimeties, or about an inch, m fiont of the ear, on a line 
diawn fiom the eyebrow to the top of the auncle (Plate 53, Fig 1, No 6) 
The motor malai neives cross the malai bone to the outer angle of the oibit, 
supplying the contiguous portion of the oibiculans muscle, and join with 
sensory filaments from the lachiymal, supra-oibital, and subcutaneus malas 

17 
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neives The motor mfia-orbital n eives aie compaiatively of laiger size, 
and consist of supeificial and deep bianehes which pass foiwaid ovei the 
massetei muscle to be distubuted to the muscles beneath the lowei maigm 
of the 01 bit and about the mouth The supei jicial branches supply the 
supeificial muscles of the face and foim sensory connections with the nasal 
and mfia-tiochleai neives along the nose The deep blanches pass beneath 
the zygomaticus and levatoi labn supenons muscles, which they supply, 
and establish seusoiy connections with the mfia-oibital blanches of 
the supenoi maxillaiy neive, foiming the mfia-oibital plexus, already 
mentioned The cei vico-facial nave is joined within the parotid gland 
by sensoiy filaments fioni the aunculaiis magiius blanch of the ceivical 
plexus of neives It descends towaid the angle of the jaw, and divides 
into the buccal, supia-maxillary, and mfia-maxillary neives The motoi 
buccal neives pass ovei the massetei muscle to supply the buccinatoi and 
oibieulans ons muscles They join with filaments of the mfra-orbital 
motoi nerves, and foim sensoiy connections with the buccal branch of the 
infeiior maxillaiy neive The sup? a-maxiUai y neives pass beneath the 
platysma and depiessor anguli 011 s muscles, which they supply They 
establish sensory communications with the mental branch of the inferior 
maxillaiy neive The mfi a-maxillai y neives consist of seveial arching 
blanches beneath the platysma muscle, winch they supply, between the 
jaw and the hyoid bone One of these blanches is joined by the super- 
ficial ceivical neive fiom the ceivical plexus (Plate 19) 


THE REGIOF OE THE PAROTID GLAR'D. 

The parotid gland, so called because it is neai the eai (Plates 13 
and 18), is the laigest of the sahvaiy glands It weighs fiom half an 
ounce to an ounce m diffeient individuals, and is lodged in a pyiamidal bed 
upon the side of the face, below and m fiont of the eai Its external sur- 
face is fiimly bound down by an extension of the fascia fiom the masseter 
muscle, which is heie called the paiotid fascia, and which serves to conceal 
the foim of the gland fiom external view The tough and unyielding 
nature of this fascia accounts for the intense pain often expenenced m cases 
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of abscesses involving the gland, or in parotitis (mumps), fiom pressure 
upon the sensory neives within the gland Fiom the innei layer of the 
parotid fascia prolongations extend into the substance of the gland, which 
partition off and support the lobules, the gland being of the compound 
racemose vanety The lobules consist of aggregations of small csecal 
dilatations (the alveoli) of fine canals, which are lined with a layei of 
epithelial cells, and supported by the connective tissue which is continued 
inward from the surface of the gland, as above mentioned The pen- 
lobulai tissue contains lympli-spaces, which are in relation to the capillai y 
vessels and ultimate neive filaments which pieside over the nourishment 
and secretory functions of the glandular structuie The canals are the 
excietory ducts of the lobules, which empty into the main duct of the 
gland, called the duct of Stenson, which leaves the gland at its anterior 
border on the masseter muscle Stenson’s duct is a film white tube, the 
size of a goose-quill, and takes a parallel course to the zygoma in close 
relation to the tiansverse facial aiteiy, on a line drawn from the external 
auditoiy meatus to a point midway between the ala of the nose and the 
angle of the mouth (Plate 18, No 10) About the middle of this line 
the duct, after passing over the facial vein, turns abruptly inwaid aiound 
the antenoi bolder of the masseter muscle and penetrates tlie buccal fat 
and the buccinator muscle, to open upon the mucous membrane of the 
mouth, opposite the second molai tooth of the uppei jaw, by a narrow 
orifice The saliva secreted by the paiotid gland is an alkaline, watery 
fluid, which aids m the mechanical disintegration of the food and also 
possesses the pioperty of converting staich into dextun and grape sugar 
The space which the gland occupies is bounded above by the zygoma, 
below by the sterno-mastoid and digastric muscles, behind by the external 
auditory meatus and the mastoid process of the temporal bone The gland 
is prolonged antenoily ovei the lamus of the jaw and masseter muscle to 
a vanable extent It is often continuous with the structuie of the sub- 
maxillaiy gland, but is usually separated fiom it by a fold of the deep 
cervical fascia, called the stylo-maxillai y ligament There is also an 
extension of the deep cervical fascia which is connected with the sheaths 
of the pteiygoid muscles and the pteiygoid piocess of the sphenoid bone 
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PLATE 19. 

The parotid gland removed from the loft side of the face to show the branches of the facial nerve, and the fascia 
remo\ed from the posterior cervical triangle to show more clear] j the superficial cervical plexus of nerves 


1 The frontal muscle and branches of the frontal artery 

and supra trochlear nen e 

2 The supra orbital arterv and nerve 

3 The anterior branch of the temporal artery 

4 The angular arterj 

5 The compressor naris muscle 

6 The lateral nasal arterj and vein 

7 The lev ator anguli oris muscle 
S The zjgomaticus major muscle 
9 The transv erse facial artery 

10 The masseter muscle 

11 The superior coronary artery 

12 The inferior coronarj artery 

13 The facial artery and v cm 

14 The depressor anguli oris muscle 

15 The carotid arterj covered bj its sheath 

16 The transverse cervical nerve, passing beneath the 

external jugular vein 

17 The sterno hjoid muscle 

lb The interspace betw een the sternal and clavicular por 
tions of the sterno mastoid muscle 


19 The posterior branch of the temporal artery 

20 The auriculo temporal nerve 

21 The temporal branches of the facial nerve 

22 The temporal arterv 

23 The remains of the parotid gland dissected nway to 

show the relations of the facial nerve, and the pes 
anseunus 

24 The v essels nnd nerves to the buccinator muscle 
2o The splemus capitis muscle 

26 The aunculans magnus nerv e 

27 The een ical branch of the facial nerve 

28 The occipital nrterj 

29 The trapezius muscle 

30 The occipitalis minor nerve 

31 The spinal accessorj nerve 

32 The descending cervical nerves (sternal, clavicular, 

and ncromial branches) 

33 The scalenus medius mu'cle 

34 The external jugular v ein 

3o The supm clavicular fossa, occupied with fat and 
superficial v eins 


N B —The transverse facial artery in this Instance supplies the coronarj arteries which usually arise from the facial 
artery proper 
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The gland is theiefoie in a measure enclosed in a fascial envelope This 
is 1101 mally veiy thin ovei the deeper parts, but when the gland is affected 
with any chiomc moibid enlaigement it is thickened, and may be then 
moie properly legaided as a sac Theie is, furtheimore, a peculiai in- 
vagination of the deep cervical fascia between the anterior suiface of the 
styloid piocess and the postenor bordei of the external pteiygoid muscle, 
which reaches to the wall of the pharynx, so that m post-pliaryngeal 
abscess theie is often an external swelling in the paiotid legion In 
seveial cases in the authoi’s expenence, wlieie the phaiyngeal abscess 
was so laige that it was feared the evacuation of the pus tlnough dnect 
incision by the mouth might lead to suffocation by its entenng the glottis, 
external drainage was established by careful dissection down to the stylo- 
maxillary ligament and tapping the space above refeired to just below 
the lower boidei of the paiotid gland 

The dimensions of the space occupied by the gland vaiy with the 
movements of the lower jaw, and with the changes in its angle peculiar 
to infancy and to old age In the two latter instances it is natuially 
inci eased at its lowei part, owing to the obliquity of the angle, and it is 
also increased when the head is extended and the jaw moved foiward. 
When the head is flexed it is diminished 

The relations of the parotid gland aie of the greatest importance from 
a suigical point of view, as its removal, when diseased, is one of the most 
difficult and hazardous of surgical undei takings The skin and superficial 
fascia over this legion are loose and movable, and contain some fibres of the 
platysma muscle in the lower part In the connective tissue between the 
superficial fascia and the deep 01 parotid fascia there aie a few branches 
of the superficial cervical plexus of nerves, and several lymphatic glands, 
which receive the lymphatic vessels from the neighboung portion of the 
scalp and the superficial tissues of the face (Plate 16 ) These are the 
exti a-pai olid lymphatic glands , the enlargement of which by disease consti- 
tutes a form of false parotid tumor There is another species of lymphatic 
tumor m this region which is very difficult to distinguish from enlargement 
of the gland itself, owing to the involvement of the mti a-parotid lymphatic 
glands These aie usually two or thiee in number, though sometimes 
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only one, and receive the lymph fiom the deep temporal and maxillary 
stiuctuies accompanying the vessels into the intei lobular spaces within 
the gland 

The deep suiface of the parotid gland is very n regular, consisting of 
projections of its substance which fit into the spaces between the subjacent 
parts These projections, which extend from the mam body of the gland, 
are known respectively as the glenoid lobe, which is received into the 
portion of the glenoid fossa of the tempoial bone not occupied by the 
condyle of the lower jaw, and limited antenorly by the Glasenan fissure 
and postenoily by the vaginal pioeess, th epteiygoid lobe, which piojects 
behind the lamus of the jaw, between the two pterygoid muscles and 
internal to the internal maxillary aitery, the carotid lobe, which is m 
relation to the base of the styloid process, and interposed between the 
external caiotid aitery and the internal carotid artery and internal jugular 
vein , and the massetei ic lobe , or socia paroitdis, which is of vai lable size, 
and lies upon the massetei muscle, usually above Stenson’s duct, mto which 
it opens by a sepaiate duct 

The external carotid aiteiy, at the angle of the jaw, gives off the 
posteiioi aunculai aiteiy and continues upwaid under the parotid gland 
for about two-thuds of its extent, and opposite the neck of the jaw it 
enteis the gland, and, tunnelling through its substance, emerges at the 
upper border, wlieie it is called the tempoial aiteiy Just befoie quitting 
the gland the external caiotid gives off the internal maxillaiy aitery, 
which passes behind the ramus of the jaw , while the temporal aitery m 
immediate relation with the upper bordei of the gland sends off the 
ti ansvei se facial bianch (Plate 18, No 9) The Iowei pait of the internal 
surface of the gland is separated fiom the external carotid arteiy by the 
confluence of the temporal and internal maxillary and posteiioi auncular 
veins, which empty into the external jugular vein at its commencement m 
the neighboihood of the angle of the jaw The upper part of the gland, 
thiough which the external carotid artery passes, is m immediate relation 
with the internal carotid artery and the internal jugular vein (Plate 22, 
Fig 2), and interior to these vessels aie the pneumogastric, spinal accessory, 
hypoglossal, and glosso-pharyngeal nerves (Plate 36). The facial nerve 
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enteis tlie paiotid gland at its postenoi boidei, on a line with the enhance 
of the external caiotid artei y, and divides into the tempoio-facial and 
ceiuco-facial neives, which, branching between the lobules of the gland, 
form theses ansennus, and emerge at the supenoi and antenoi holders, to 
he distubuted to the legion of the face (page 129) The aunculo-tempoial 
bianch of the mfenoi maxillaiy neive penetiates the gland behind the 
neck of the jaw, and the aunculo-paiotidian bianch of the aunculans 
magnus neive, fiom the ceivical plexus, enteis it neai the lobule of the 
eai (Plate 19, No 20) Both of these nerves supply sensation and foim 
connections with the facial neive within the substance of the gland, and 
m rapidly-growing tumois of the gland, not only is facial paialysis apt 
to occui from pressuie on the facial neive, but the pain is often lefened 
to the parts supplied by the aunculo-tempoial neive, viz, — the pinna, the 
temple, the meatus, and the temporo-maxillaiy joint 

Fiona the above descuption it will be undeistood that it is the upper 
pait of the gland which extends most deeply tow aid the base of the skull 
and involves structuies of vital impoitance 

In some dissections the mwaid piojections of the gland have been found 
to leach such a depth, and then adhesions to be so geneial to hard and soft 
stiuctuies alike, that an enucleation oi extnpation of the entiie glandular 
mass would seem to be a well-nigh impossible task, but it has not pioved 
such in the hands of some bold enough to undertake it, and their success 
has been due to the most exact knowledge of this complex region, alike in 
its normal condition and in the possible changes which disease may occasion 
m the parts, a piecision of knowledge which is probably lequned by no 
otliei opeiation m suigeiy The tendency of most moibid giowths of 
the gland is outwaid, in spite of the resistance of the paiotid fascia, and 
the deep poition, although the fascia over it may be thickened by in- 
flammation, is appaiently diawn forward This statement is based upon 
the autlioi’s clinical obseivation, and the opportunity afforded him of 
examining a scmhous paiotid on the dissecting-table The cavity of the 
wound aftei complete extirpation of the parotid was found to be largei 
at the bottom than at the suiface The styloid process, quite uncovered 
by the iemo\al of the little muscles which aie attached to it, projected 
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into tlie back pait of the cavity, and the internal carotid artery and 
internal jugular vein, with the hypoglossal, glosso-pharyngeal, and pneu- 
mogastric neives, were at the bottom of the wound, eoveied by a thin 
layer of fascia 


THE DEEP STRUCTURES OF THE PACE 

The deep stiuctures of the face, included m the pteiygo-maxillary 
and superior maxillary legions, are of great suigical interest, owing to the 
impoitance of then lelations and connections The external landmarks of 
the pte) ygo-maxillai y legion (Plates 1 and 28) aie the prominences of the 
zygoma and lowei jaw Within the mouth the finger can detect, through 
the mucous membrane, the contoui of the lamus of the jaw and its coronoid 
process and tlieir relations to the external pterygoid plate of the sphenoid 
bone The zygoma is subcutaneous, and its prominence depends upon the 
development of the malar bone, the buttress of the cheek The attachment 
of the supeificial and deep fibres of the masseter muscle to the under and 
inner surface of the zygomatic aicli have been descubed (page 122), as have 
also the lelations of the tiansveise facial aitery, the duct of Stenson, and 
the blanches of the facial neive, which ladiate fiotn the anterior bolder of 
the paiotid gland (page 131). Under these paits, sunounded by some loose 
fat, is the coronoid piocess of the lower jaw, with the mseition of the tem- 
poral muscle (page 14) The sigmoid notch separates the coronoid process 
fiom the condyle of the jaw, which articulates with the an tenor portion of 
the glenoid cavity of the tempoial bone, foimmg the tempoi o-maxillai y joint 
This is an arthrodial joint, and is provided with an intei -ai ticular fibi o- 
cartilage , which is of oval form and thicker at its margin than at its centre 
Between the fibio-caitilage and the glenoid cavity theie is a pouch of 
synovial membrane, and mteiposed between the fibro-cartilage and the 
condyle of the jaw is anothei, smaller pouch of synovial membiane Some- 
times these pouches are connected thiough a deficiency in the centie of the 
fibro-cartilage The fibro-cartilage serves as a buffei to prevent shock m 
the violent closing of the jaws and thus ward off injury to the brain 
through the thin bony plate of the glenoid cavity 
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There are two lateral ligaments, — a shoit, external ligament, extending 
from the tubeicle of the zygoma to the outer and postenor borders of the 
neck of the jaw, and a long, flat, intei nal ligament, which extends from the 
spinous piocess of the sphenoid hone to the mnei border of the denial 
foramen on the inside of the ramus of the jaw This ligament is moie 
propei ly a layer of fascia which protects the internal maxillaiy vessels and 
the aunculo-temporal nerve fiom piessme by the contraction of the ptery- 
goid muscles in the movements of the lowei jaw 

The so-called capsular ligament consists of a few Abies which arise fiom 
the maigin of the glenoid cavity and blend below with the lateial liga- 
ments, mainly at their postenor paits The neives to this point aie derived 
fiom the aunculo-temporal, which is in close connection with the neck of 
the capsule and the masseteric biancli of the mfenoi maxillaiy neives 
The foim of this articulation admits of motion fiom side to side, as 
well as upward, downward, foiwaid, and backward, so as to enable the 
teetli thoroughly to trituiate the food The lower jaw is elevated mainly 
by the temporal and masseter muscles, with the assistance of the internal 
pteiygoid muscle The fibro-cartilage holds its piopei 1 elation to the 
condyle m all the oidinary movements of the jaw, but if depiession is 
cained to too gieat an extent, as in the act of yawning, foiward disloca- 
tion of the jaw may occur The articular eminence at the undei part 
of the zygoma is coated with cartilage, is in contact with the fibro- 
cartilage of the joint m fiont, and ordinarily the condyle never reaches 
the top of the eminence, although it glides foiwaid when the mouth is 
widely opened If, lrowevei, the depression of the lower jaw is strained 
m this position, the external pterygoid muscle contracts foicibly and 
draws the condyle ovei the eminence into the zygomatic fossa, leaving the 
fibio-caitilage behind The condyle at once becomes more or less fixed 
in its new position by the action of the elevator muscles A propei 
understanding of the mechanism of this displacement is necessary for its 
reduction, which demands that the lower jaw should be drawn forward, 
foicibly depressed, and then pushed backwaid and upward The postenoi 
suiface of the neck and the upper portion of the ramus of the lower jaw 
aie embraced by the paiotid gland, the pteiygoid and carotid lobes of 

is 
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winch aie projected mwaid towaid the base of the skull (page 134) The 
connections of the deep paxts beneath the mfeiioi maxillaiy aiticulation 
aie so intimate that they offei gieat difficulty to the dissectoi bent upon 
investigating the diveise blanches of the internal maxillaiy aiteiy and 
then iclations to the complex neives which tiaveise this region These 
can be piopeily displayed only aftei lemoval of the zygoma and the lamus 
of the jaw (Plate 22, Pig 2) , but befoie this is done the attachments of 
the pteiygoid muscles should be undeis tood 

The external pteiygoid muscle has a double origin, the upper head 
aiising fiom the bony suiface extending fiom the ndge on the gieat wing 
of the sphenoid bone to the base of the pterygoid piocess, and the loivei 
head from the outei suiface of the extemal pterygoid plate The fibres 
composing these two poitions conveige to be attached to the fiont of the 
neck of the lowei jaw and inseited into the fibio-caitilage above the 
condyle The internal pteiygoid muscle anses mainly fiom the pteiygoid 
fossa, receiving slips fiom the adjacent tubeiosities of the palate and 
supenoi maxillaiy bones The internal pterygoid muscle closely lesembles 
the masseter in form and m the duection of its fibies, which aie inserted 
by a strong, bioad tendon into the mnei side of the lamus of the lower 
jaw, between the dental foiamen and the angle At then ongins the 
pteiygoid muscles lest upon and cioss each otliei When the muscles 
upon both sides of the head act in unison the lowei jaw is drawn foiward, 
so as to advance the lower teeth beyond the uppei , when they act m 
alternation they seive as the direct agents m the tntuiation of food 
The motor neives to both of the pterygoid muscles are derived from 
the infenoi maxillaiy nerve, like those to the masseter and temporal 
muscles Trismus, or spasm, is very apt to affect the muscles of masti- 
cation, and may be produced by nutation of the sensory blanches of 
the inferior maxillaiy nerve The outer surface of the internal pterygoid 
muscle is m close relation with the internal lateral ligament of the 
temporo-maxillai y joint, and its inner suiface is associated with the 
tensoi palati muscle, and is sepaiated fiom the pharynx by a cellular 
space Between the maxillaiy mseitions of the two pteiygoid muscles 
pass the vessels and nerves 
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The internal maxillaiy artei y anses fiom the external caiotid artery 
in the substance of the paiotid gland (page 130), opposite the neck of 
the lowei jaw It is very complex in its couise, supplying numerous 
blanches which establish free anastomoses with other aitenes of the face 
and head (Plate 3, Fig 2, and Plate 22, Fig 2) In l elation to the 
neck of the jaw, and between it and the internal lateral ligament, the 
aitery just aftei its ongin sends off the tympanic, middle and lesser 
meningeal, and inferior dental branches 

The tympanic aiteiy enteis the Glasenan fissure behind the aiticu- 
lation ot the jaw, to supply the cavity of the tympanum and the membiana 
tympani, as descubed in the legion of the eai It also sometimes sends a 
little branch through a foiamen m the antenoi wall of the external 
auditory meatus, to supply the skin lining that canal The middle menin- 
geal artei y ascends behind the external pteiygoid muscle and enters the 
foiamen spmosum of the sphenoid bone, whence it passes to the anterior 
infeiior angle of the panetal bone and subdivides into ladiating blanches 
between the dui a matei and the panetes of the skull (Plate 9, Fig 2) 
The lessei meningeal artei y usually anses independently fiom the internal 
maxillaiy, although it is often a blanch of the middle meningeal It 
enteis the foramen ovale of the sphenoid bone, which also gives exit to 
the infeiior maxillaiy neive, and supplies chiefly the Gasserian ganglion 
of the trifacial nerve The mfeiioi dental aiteiy descends to the dental 
foramen at the middle of the inner suiface of the lamus of the jaw, 
which it enters with the dental nerve, and, passing through a canal m 
the diploic structure of the jaw, supplies the roots of all the teeth, eventu- 
ally making its exit upon the face at the mental foramen (page 127) and 
becoming the mental aiteiy Befoie the inferior dental aiteiy enters the 
dental foramen the mylo-hyoid bianch is given off, accompanying the 
corresponding neive to the mylo-hyoid muscle In relation to the ex- 
ternal pterygoid muscle the internal maxillary artei y is very toituous 
It passes either over oi undei the muscle (m some cases through it), and 
subdivides into the massetenc, anterior and posterior deep temporal, ex- 
ternal and internal pterygoid, and buccal branches The masseteric artei y 
passes outwaid through the sigmoid notch of the jaw to the under surface 



PLATE 20 


Dissection of the vessels and non es of the scalp and face on the left side and the sterno mastoid muscle removed 
from its sternal and clavicular attachments to displaj the deep cervical plexus of nerves The fascial slip to the centre 
of the orno hj old muscle is also removed to show the relations of the common carotid arterj and the internal jugular 


1 The anterior branch of the temporal artery 

2 The angular arterj 

3 The compressor nans mu«cle 

4 The lateral nasal arterj and vein 

5 The levator lnbii supcrions muscle 

6 The zj gomaticus major muscle 

7 The orbicularis oris muscle 

8 The transv erse facial arterj 

9 1 he infra orbital branch of the facial nerve 

10 The facial vein 

11 The facial artery 

12 The depressor lnbii infenoris muscle 

13 Thebodj of the lower jaw 

14 2he sub mental arterj 

15 The anterior bellj of the digastric muscle 

16 The mj lo hj oid muscle 

17 The facial arterj coming out of the submaxillary 

gland, in front of the masseter muscle 

18 The submaxillarj v cm, connecting the facial v ein vv ith 

the external jugular v ein 

19 The position of the hjoid bone 

20 The oblique vein, connecting the facial vein With the 

internal jugular v ein 

21 The external carotid arterv just above Its origin, and 

slightly enlarged as it is often found to be here 

22 The internal jugular vein 

23 The internal carotid arterj covered bj its sheath 

24 The superior larj tigeal artery 
2o The thyroid notch 

26 The anterior bellj of the omo hjoid muscle 

27 The left sterno lij oid muscle 

28 The left sterno thyroid muscle 

29 The phrenic nerv e 

SO The pneumogastric nerve, brought forward Into promt 
nence 

31 The scalenus anticus muscle 

82 Thejunction of the external and internal Jugular veins 
with the subclavian vein 

33 The clavicle 

34 The inter muscular cleft between the great pectoral 

and deltoid muscles 
65 The pectoral/s major muscle 


36 The posterior branch of the temporal artery 

37 0 he temporal arterv 

38 1 he aunculo temporal nerv e 

39 The superficial temporal nerv es 

40 The temporal branch of the facial nerve 

41 The upper border of the parotid gland 

42 The superior auricular muscle 

43 The remains of the parotid gland 

44 The masseter muscle 

4 > The posterior auricular arterj 

46 The temporal vein 

47 The posterior auricular nerv e 

48 The external jugular vcin.diawn aside withtheupper 

portion of the sterno mastoid muscle 

49 The submaxillarj gland 

50 The occipital arterj' 

51 The upper portion of the sterno mastoid muscle drawn 

outw ard 

52 The second cerv ical nerve 

53 The anterior branch of the second cervical nerve 

54 The mastoid neri e 

5 o The third cerv ical nerv e 

50 The nerve to the levator nnguli scapulae muscle 

57 The anterior branch of the third cerv ical nerve 

55 The anastomosing branch of the second cerv ical nerv e, 

vv ith the spinal necessorj nerv e 
59 The fourth cervical nerve 

CO The scalenus medius muscle, with the ascending cervi 
cal artery 

61 The acromial nerv e from the fourth cervical nerve 

62 The trapezius muscle 

63 The clav icular nerv o from the fourth cerv ical nerve 

64 The sternal nerve from the fourth cervical nerve 

65 The transv emails colli arteij 

66 The posterior bellj of tlie omo byoid muscle 

67 The brachial plexus of nerv es 

68 The supra scapular artery 

69 The point of entrance of the thoracic duct 

70 The point of entrance of the external jugular vein with 

thesubclav mil vein 

71 The fascia over the deltoid muscle 
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of the massetex muscle, tlie deep temporal artenes ascend to the under 
surface of the temporal muscle, the pterygoid ai tenes sujiply the pteiygoid 
muscles, and the buccal aiteiy passes with the buccal nerve to the bucci- 
nator muscle Aftei leaving the external pteiygoid muscle the internal 
maxillary aitery is continued thiough the spheno-maxillary fossa, where 
it gives off many terminal blanches 

At the tubeiosity of the superior maxillaiy hone the supenor dental 
aiteiy is distributed by minute twigs to the pulps of the molar and 
bicuspid teeth of the upper jaw, and to the contiguous portions of the 
gums and the antrum of Higlimoie The mfia-oibital aitery passes 
upwaid thiough the spheno-maxillary fissuie and enters the canal with 
the infra-orbital neive, which it accompanies in its distribution, to emerge 


upon the face at the mfia-oibital foramen (Piaffe 3, Fig 2, No 8) 
Within the canal the antenoi dental blanches descend 'to the incisoi and 


canine teeth, and filaments ascend to the mferioi oblique and lectus muscles, 


as well as to the lachrymal gland The descending palatine aiteiy, com- 
paratively laige, enters the postenor palatine canal with the palatine 
nerve from Meckel’s ganglion, and luns along the loof of the mouth in 
close relation to the alveoli supplying the gums, the glands, and the mucous 
membrane over the soft and the hard palate (Plate 13, Fig 4, No 12) 
The Vidian aiteiy accompanies the Vidian neive It is not constant, 


and is always insignificant The pteiygo-palahne aitery passes through 
the canal from which it receives its name, and supplies the Eustachian 
tube particularly The nasal, or spheno-palatme, aiteiy enters the nose 
with the neive of the same name from Meckel’s ganglion, supplying the 
ethmoidal cells, the tuibmated bones, and the antrum, and terminates as 
the septal artery It is notewoithy that the blanches of the internal 
maxillary arteiy in the first and the last part of its course pass through 
bony canals, but that the blanches from the intervening part go directly 
to muscles 


The internal maxillaiy vein is formed by the veins which bring back 
the waste blood fiom the teiritones supplied by the coirespondmg branches 
of the internal maxillaiy arteiy These tributaries foim a plexus — the 
pteiygoid plexus— in the space between the temporal and exteinal pterygoid 
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muscles, which establishes communications with the cavernous sinus above, 
at the base of the biain, and antenoily with the facial vein The vein 
unites with the tempoial vein m the substance of the parotid gland, and 
they empty together into the external jugular vein 

The neives which accompany the supenoi maxillary blanches of 
the internal maxilluiy aiteiy in then distribution aie blanches of the 
supenoi maxilla') y nave, which is the second division of the fifth cranial 
01 tufacial lieive It leaves the skull tlnough the foiamen lotundum, 
passes honzontally fonvaid acioss the splieno-maxillaiy fossa, and enters 
the oi bit by the fissuie of the same name Within the spheno-maxillary 
fossa and just below the supenoi maxillary nerve is situated the spheno- 
palatine or Meckel’s ganglion (Plate 3, Pig 2, No 6) It is a reddish- 
giay, heait-sliaped body, about the size of a pea Its sensory root is 
received fiom the splieno-palatme blanches of the supenoi maxillaiy 
nerve, its motoi loot comes fiom the facial neive, tlnough the gieat 
petrosal poition of the Vidian nerve, and its sympathetic loot through 
the sympathetic fibies of the Vidian neive, derived from the caiotid 
plexus The neives from Meckel’s ganglion are distnbuted to the oibit, 
the palate, the nose, and the phaiynx, and aie descubed with the anatomy 
of those legions The Vidian neive is foimed by the gieat petrosal biancli 
of the facial nerve (page 69), lein forced by fibies fiom the carotid sym- 
pathetic plexus as it passes foiwaid to the body of the sphenoid bone, 
which it enteis and traveises thiough a special canal, the Vidian, to 
join the back pait of the ganglion ot Meckel 

The vifenoi maxillaiy neive is one of the most interesting of the 
cranial nerves, fiom its resemblance to a spinal neive (page 41) It is the 
largest blanch of the great trifacial oi fifth eiamal neive (Plate 3, Pig 2), 
and is composed of sensory and motoi filaments, owing to the union of the 
proper (sensoiy) portion of the neive, from the lower angle of the Gas- 
serian ganglion, with the distinct motor root of the trifacial nerve, just after 
its exit through the foramen ovale The foramen ovale is five centimeties, 
or about two inches, from the outer suiface of the head, on a level with the 
middle of the zygomatic aich The mfeiioi maxillary nerve is covered by 
the external pterygoid muscle, and is at the outer side of the Eustachian 
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tube Almost immediately after the formation of the trunk of the neive, 
as above descubed, it subdivides into two poitions, — the anterior , consisting 
mainly of motor fibres, which are distributed to the muscles of mastication 
and to the buccinator, and the postenoi , consisting chiefly of sensoiy fibres, 
which convey sensation to the teeth and gums of the lowei jaw, the skin 
about the temple and exteinal ear, and the lowei pait of the face and 
under lip The motor blanches, fiom the antenoi portion, have each been 
described with the muscles which they furnish with power The sensoiy 
aunculo-tempoial bianch has also been descubed m detail in its relations 
to the paiotid gland and its distubution upon the side of the head Its 
peculiar origin, fiom two loots which sunound the middle meningeal arteiy 
and then unite to fonn a single nerve- trunk, should be lemembered The 
othei impoitant sensory blanches aie the infeiior dental nerve and the 
lingual neive The mfeiioi dental neive leaves the tiunk of the inferior 
maxillaiy nerve beneath the external pteiygoid muscle, and descends to 
the dental foramen, by which it enteis the infeiior maxillary bone and 
accompanies the dental arteiy in its distribution to the pulps of the lower 
teeth (Plate 3, Fig 2) and the adjoining gums At the mental foiamen 
the neive divides into mental and incisor branches in relation to the 
divisions of the mental aiteiy The mylo-hyoid neive, which supplies 
motion to the mylo-hyoid muscle and the antenoi portion of the digastric 
muscle, appears to branch off fiom the inferior dental nerve just as that 
neive is about to enter the dental foramen This neive denves its fibres 
fiom the motor loot of the tnfacial neive, and is included m the sheath 
of the dental nerve for a short distance 

The lingual neive is at fiist m close relation with the inferior dental 
neive beneath the external pterygoid muscle, and is very deeply situated 
through its entire couise About on a level with the entrance of the 
dental neive into the dental foramen the lingual nerve is joined by the 
choida tympam neive (page 69), which issues from the canal of Huguier, 
close to the Glasenan fissure The lingual and infeiior dental nerves are 
frequently connected by a communicating branch underneath the internal 
maxillary aitery The lingual nerve descends obliquely from the pteiygoid 
region to the inner side of the last molar tooth of the lower jaw, being here 
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placed under the mucous membrane In tins situation it is sometimes 
divided to lelieve the exciueiatmg pain in cancer of the tongue 

The otic ganglion is an oval, reddisli-giay little body situated inter- 
nal to the infeiioi maxillaiy neive, just below the foramen ovale It is 
best found by tiacing up the highest attachment of the internal pterygoid 
muscle until the nerve to that muscle is ie ached By following along this 
neive the ganglion will be found about its origin It is very neai the 
cartilaginous poition of the Eustachian tube, and the middle meningeal 
artery mounts upwaid behind it The motoi roots of the otic ganglion are 
denved fiom the internal pteiygoid neive, and the sensoiy root probably 
comes fiom the glosso-pharyngeal nerve, the sympathetic loot is denved 
fiom the plexus which surrounds the middle meningeal aitery The 
ganglion is bi ought into lelation with the facial neive by the small 
jietiosal neive fiom the tympanic jilexus (page 69) It sends a com- 
municating branch to the auneulo-temporal nerve in its distribution to the 
paiotid gland It also sends off filaments to the chorda tympani nerve 
and to the tensor palati and tensor tympani muscles 

The superior maxillary region consists of the supenoi maxillaiy 
bones and the muscles, vessels, and nerves which they support These 
have been descubed with the geneial anatomy of the face and pteiy go- 
maxillary region The supenoi maxillary hones aie peculiarly constructed, 
being exceedingly fi agile themselves, but very fiimly connected by sutures 
to the otliei bones of the face They are megulai in shape, assist in the 
formation of the cavities of the mbits, the nose, and the mouth, and are 
hollowed in their cential poitions, forming the maxillaiy sinuses, or anti a 
of Highmore Each antium is de\ eloped veiy early m life, but it is not 
until the penod of second dentition that the cavity assumes its full giowth 
Its facial, orbital, and nasal walls aie veiy thin, and often yield to the 
pressure of growths or collections of fluid within it The facial wall upon 
its external surface piesents the incisive fossa, canine eminence, and canine 
fossa (Plate 28), which affoid attachment to many of the muscles which 
act upon the nose, the upper lip, and the coiners of the mouth (Plate 15) 
The mfra-oihital foi amen is above the eanme fossa, and tiansmits the 
facial terminations of the supenor maxillary neive and the internal 
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maxillaiy aitery The oibitai wall 01 loof of the antrum is grooved upon 
the middle of its oibitai suiface for the lodgement of the above-mentioned 
aiteiy aud neive This gioove, two centimeties, 01 about a fingei’s 
bieadth, fiom the maigm of the oibit, teiminates m a canal which soon 
subdivides into two blanches, one of which, the info a-oi bital canal, con- 
tinues foiwaid to open on the facial suiface helow the curved bordei of 
the oibit, giving passage to the mfl a-oi hital vessels and neives, and the 
other, the antenoi dental canal, bends downwaid into the antenor poition 
of the antrum, tiansmittmg the antenoi dental vessels and neives to the 
front teeth of the uppei jaw 

The nasal wall of the antrum is an incomplete partition between the 
cavities of the antrum and nose The furthei relations of this poition 
of the supenoi maxilla aie descubed with the formation of the nasal 
cavities in the region of the nose 

The cavity of the antrum is often ciossed by bony shelf-like projections 
similai to those found m the cianial sinuses, and on its posterior wall are 
the posterior dental canals, which convey the posteiior dental vessels and 
nerves to the back teeth of the upper jaw (Plate 3, Fig 2) The floor 
of each antium is formed by the alveolar piocess, which is the thickest 
poition of the supenoi maxillary bone, is spongy in chaiacter, and is ex- 
cavated into eight little pits on each side, foiming the alveoh, or sockets, 
for the conespondmg teeth These alveoli vary m size and depth, that 
for the canine tooth being the deepest, while those for the molais 
are the bioadest They encioach upon the cavity of the antrum, and 
especially the alveoli for the first and second molars, the fangs of 
which have sometimes been found to penetiate directly into the antrum, 
a fact which has been taken advantage of in the extraction of one of these 
molars to dram oi explore the antrum The knowledge of the relations 
of the various processes of the upper jaw-bone — %e, the nasal, malar, 
alveolai, and palate processes — is of great value when surgical intei - 
ference is required m the many affections to which this bone is liable 
In excision of this bone it should be understood that its sutural con- 
nections with the contiguous bones by these processes are so strong that 
they must he severed by the use of the saw or bone-nippers 

19 



PLATE 21 


Beep dissection of the head and neck on the right side to show the temporal muscle uncovered by Its fascia, and tho 
relatn e positions of the deep cervical and brachial plexuses of ner\ es 


1 The cut margin of tho temporal fascia 

2 The temporal muscle 

3 The ridge for the temporal fascia 

4 The posterior auricular nrterj 

5 The branches of the occipital artery 

6 The occipital nrterj 

7 The upper portion of tliesterno mastoid muscle, turned 

upward 

8 The mastoid nerve from the second conical nerve 

9 The external jugular vein, drawn outward 

10 The anastomosing branch of the mastoid nerve with 

the spinal nccessorj none 

11 The second cert lcnl nene 

12 The third cen ical nen e 

13 The spinal accessory none 

14 The anterior branch of the third cen ical nerve 

15 The fourth cert ical nen e 
1G The trapezius muscle 

17 The acromial nen e from the fourth cervical nerve 

18 The cla\ icular nen e from the fourth cen ical nen e 

19 The posterior hell j of the omo hjoid muscle 

20 The right clavicle 

21 The middle cord of the brachial plexus of nerves 

22 The point of entrance of the external jugular v ein into 

the subclav lan v ein 

23 The deltoid muscle covered with the deep fascia. 

24 The compressor nans muscle 

2o The lateral nasal arterj and vein 

26 The facial branches of the facial nerve 

27 The superior labial artery 

28 The pcs an 'ert nus of the facial nerve 

29 The orbicularis oris muscle 

30 The facial vein 


31 The masseter muscle 

32 The facial artery 

33 The depressor labn inferioris muscle 

34 The inferior labial nrterj 
3o Tin. mi lo h\ old muscle 

SG The anterior bellj of the digastric muscle 

o7 The hj poglossal nen e 

SS rascin over the submaxillary gland 

39 The submaxillarj l ein, joining the facial vein with the 

cxternnl jugular i ein 

40 The posterior bellj of the digastric mu'cle 

41 The descendens hjpoglossi nene 

42 The superior larj ngeal lien e 

43 1 he pneumognstric nen e 

44 The point of bifurcation of the common carotid artery 

into the externnl and internal carotid arteries 
4o The internal jugular i ein 

46 The common carotid artery 

47 The till roid notch 

48 The oblique a ein joining the facial vein with the in 

ternnl jugular a ein 

49 The communicating branch of the third cervical nerve 

with the descendens hjpoglossi nene 

50 The anterior bellj of the omo hjoid muscle 

51 The anterior jugular v ein 

52 The sterno hjoid muscle 

53 The sterno thj roid muscle 

54 The left clav lcle 

55 The supra sternal notch 

56 The inter muscular cleft, between the great pectoral 

and the deltoid muscles 

57 The pectorahs major muscle 
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The arcli of the uppei jaw is foimed by the union of the alveolar 
processes of the two supenoi maxillaiy hones, and conesponds to the 
lioi seshoe-sh aped aich of the lower jaw, in which the alveolai piocess 
is continuous The palate piocess extends inwaid fiom the base of the 
alveolar process, and foims by its uppei suiface the antenoi pait of the 
flooi of the nasal cavity, and by its lowei surface, with that of its opposite 
fellow, the loof of the mouth Postenoily the palate piocesses aie sei rated 
for aiticulation with the lionzontal plates of the palate bones The combi- 
nation of these bony piocesses and plates constitutes the haul palate, which 
vanes m height and shape m different individuals The palate piocess is 
much tlnckei m fiont than it is behind, and is perfoiated by foramina 
foi the passage of the nutrient vessels The lowei surface is concave, and 
roughened, presenting little depressions foi the palatine glands (Plate 13, 
Fig 4, No 11), and a bony channel foi the passage of the posterior palatine 
vessels and the palatine nerves fiom Meckel’s ganglion Wheie the loof of 
the mouth is formed by the juxtaposition of the two palate piocesses, tlieie 
is a laige opening m the middle line behind the mcisoi teeth, which is 
called the antenoi palatine canal This canal is divided by septa into 
foui little foramina Two of these, the antenor and the postenoi, aie the 
foiamma of Scaipa, and transmit the left and right naso-palatine nerves 
respectively The otlieis, one on each side, aie the foiamma of Stenson, 
and give passage upward for the teiminal blanches of the postenor pala- 
tine vessels to the nasal cavities fiom the mouth On tlie palatal suiface 
of many skulls an imperfect sutuie can be tiaced ai clung behind the 
antenor palatine canal to the interval between the alveoli for the lateral 
incisor and canine teeth on each side This indicates the onginal sepa- 
ration of the pi emaxilla, oi incisive bone, which in some animals exists 
permanently In the human embiyo it has a distinct centre of ossific 
formation, but geneially coalesces at an early date with the rest of the 
maxillaiy bone When this palatal suture is piesent it has never been 
found accompanied by a sutural line of demarcation on the facial surface 
of the noimal human bone That the incisive portion of the jaw has a 
distinct origin becomes manifest when an anest in its development occuis, 
occasioning cleft palate This is sometimes double, the segments con- 
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taming the mcisoi teeth on both sides being disconnected from the rest 
of the palate by a chasm, and attached above to the vomei only this 
condition is usually associated with double liai e-lip 


THE REGrIOH OF THE MOUTH 


The opening of the mouth is bounded by the upper and lower kps, 
which are soft and flexible, and consist chiefly of the orbicularis oris muscle 
interlacing with fasciculi fiom the surrounding facial muscles (Plate 15) 
The lips aie coveied outwardly by the skin, which is closely adherent°and 
very thm at then boideis, and inwardly by the loose oial mucous mem- 
brane There is no fat in the extensive connective tissue of the lips, which 
allows of consideiable swelling when these paits aie inflamed, and they 
are very mobile, owing to their musculai stiuctuie being almost entirely 
independent of bony attachment The lips aie joined on each side, form- 
ing the angles oi comeisof the mouth, which are in relation to the first 
bicuspid teeth when the mouth is closed. Tlieie is great variability m 
the length and thickness of the lips, depending upon the peculiarities 
of age, sex, and race The vermilion color of the bordeis of the lips 
is due to the translucent natuie of the stiatified epithelium with which 
they aie coveied, and through which the vascularity of the subjacent 
tissues, due to the numerous papillae and capillary plexuses, can be seen 
The lips aie endowed with maiked sensibility, through the presence of 
sensory papillae, lesemblmg tactile corpuscles, derived from the ultimate 
fibres of the infra-orbital nerves m the upper lip and from the mental 
nerves m the lowei lip The coronary aitenes (page 124) ramify between 
the under surface of the orbicularis muscle and the mucous membrane, 
and foim a free circular anastomosis aiound the inside of the lips They 
are of large size, and can be readily felt pulsating on pressing the lips 


from withm , and they are apt to be wounded by the teeth m consequence 
of a blow upon the mouth When wounded it is usually found necessaiy 
to tie both ends of the cut vessels The labial veins form a wide-meshed 
plexus m relation to the aitenes Owing to the vasculanty of the lips, 
ncevi frequently occur here; and it is woithy of mention in this connec- 
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tion tliat tlie lower lip is tlie most common seat of epithelioma Embedded 
m tlie meshes of the submucous tissue, within the mnei maigms of the 
lips, theie aie many racemose mucous glands, the labial glands, which are 
arranged in a continuous zone, being most numerous in the eentie of the 
uppei lip These glands aie about the size of small peas, and then ducts 
open by small onfices upon the mucous membiane The closure of the 
ducts of these glands produces the mucous cysts often found in this situa- 
tion Tlieie aie folds of the mucous membiane on the inner side of the 
middle of each lip, — the fi cena labiorum, — which connect the lips with the 
adjacent gums The lips seive as organs of suction, prehension, and 
speech, and, from their varied associations with many of the expies- 
sions, they often constitute a charactenstic featuie Sometimes a con- 
genital fissure exists in the upper lip, from airest of development this is 
known as simple liaie-lip The space between the closed teeth and the 
inner suiface of the lips and adjacent poitions of the cheeks is called the 
vestibule The cheeks form the sides of the face externally and of the 
mouth internally, and consist of two stiata of muscular fibres, with a 
variable quantity of fatty tissue mtei posed The outer layer of muscular 
tissue is foimed by the zygomaticus and platysma muscles, over which the 
skin is loosely spiead, and the deep muscular layei is the buccinator 
muscle, which has a fibious sheath externally extending to the superior 
constrictor muscle of the pharynx and called the bucco-phai yngeal fascia 
On the oral surface of the buccinator the mucous membiane is attached by 
a firm submucous connective tissue The buccal mucous membrane is 
continuous with the lining of the cavity of the mouth, but it is thinner 
and less sensitive than that of the lips It contains a number of little 
glands, — the buccal glands , — which resemble the labial glands m structure, 
but aie smaller and are arranged in clusteis, especially in 1 elation to 
the second superior molai tooth, where the mucous membrane is pierced 
by the opening of Stenson’s duct fiom the parotid gland These are 
called the molai glands, and they are often involved in abscesses, or aie 
subject to scmhus-like nodules, m consequence of stoppage of their ducts 
The cheeks aie very elastic, and seive to keep the food between the teeth, 
mainly thiough the action of the buccinator muscles They are also 
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vasculai, botli witlim and without Within, the vessels m the submucous 
tissue fonn fine vasculai plexuses, while without, the vessels aie laige 
and aie supeificial to the buccinator muscle In relation to the anterior 
boulei of the coionoid piocess of the lowei jaw, and between it and the 
tubeiosity of the uppei jaw, theie is a lecess in which a deep-seated 
abscess of the tempoial legion is pi one to dischaige, owing to the density 
of the ovei lying external fascia This may be detected by the finger 
passed between the teeth and the cheek 

The mucous membiane leflected upon the ai clung alveolar bordeis of 
the jaws is closely adheient to the peiiosteum, and forms the gums It 
is peculiaily modified, and contains dense masses of leticulated connective 
tissue, which sunounds and sends piocesses between the necks of the teeth. 
The gums aie veiy vasculai, and bleed freely upon laceiation, furnishing 
most of the blood which follows the extiaction of a tooth They have 
veiy little sensibility, except when inflamed, and in health are smooth 
and of a pale pink coloi They piesent fine papilbe mound the maigms 
of the alveoli, which seciete the iailai , and then pecuhai vasculaiity 
occasions a led line which is often conspicuous m phthisical patients 
In cliionic lead-poisoning a blue line appeals along then margins, fiom 
a deposition of sulphide of lead, piodueed by the sulphuietted liydiogen 
aiising fiom the decomposition of pai tides of food letained between the 
teeth acting upon the lead cnculatiug in the capillaiy vessels The alveoli 
aie lined with an inflection of the outei epithelial layei of the gums, which 
fiimly adheres to then penosteal lining membiane 

The gums foim a tough piotecting eovenng to the developing teeth 
in infancy, and theie is always a separation between them until the 
further development of the alveolai aiches and the eiuption of the teeth. 

The small size of the facial poition of the skull at bnth and during 
childhood is due to the nidimentaiy condition of the jaws and teeth 
The upper and lowei maxillary bones commence to ossify at a very early 
penod, the lower maxillaiy fiist They aie developed very slowly, and 
undeigo various modifications until their complete form is attained at 
puberty There aie two sets of teeth, both of vhich appear at different 
periods during childhood,— the first, called the temporal y, giving way 
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to the second, called the peimanent The development of the temporal y 
teeth m the fcetus begins with the fiist formation of the jaws, — about 
the seventh week 

The teeth are calcified papillae of the mucous membiane The stages 
of their development have been moie caiefully studied than peihaps those 
of the development of any othei poition of the body at this penod of 
life Buefly stated, the piocess may be summed up as follows The 
primitive dental gioove is caused by a turning mwaid 01 depiession of 
the 01 al epithelium, foirnmg a funow in the edges of the jaws, fiom 
the bottom of which a vascular ndge of papillae spnngs up contem- 
poraneously Each of these papillae giadually assumes the shape of 
a futuie tooth, and is coveied with a cap of epithelial cells, which 
undeigo a differentiation so as to foim the dentine, the enamel, and the 
cement The changes which take place m the bones of the jaws relate 
only to the foimation of the sockets of the teeth At fiist theie is no 
appearance of alveoli, but as the changes by Avlnch the teeth aie developed 
occui in the mucous membiane, theie is a gioove formed m the jaw 
itself, which by degrees becomes wider and is divided by thin bony pai- 
titions The edges of the alveoli aie turned towaid one an othei shortly 
after bntli, so as to protect the developing tempoiaiy teeth fiom injury 
The genus of the tempo 1 ) ai y teeth make their appeal ance fiom the seventh 
to the twelfth week of embiyonic life They are not set veitically opposite 
one anothei in the two dental arches, the uppei-jaw teeth being in fiont 
of the lowei, a relative position which they maintain, after then eiuption, 
throughout life The tempoiaiy teeth are very impeifectly developed at 
bnth, and aie not fully foimed until about the age of four and a half 
years They numbei twenty, — foui incisors, two canines, and four molais 
m each jaw Then penods of eiuption aftei birth aie, approximative^, 
the cential mcisois about the seventh month, the lateial mcisois from the 
eighth to the tenth month, the anterior molars from the twelfth to the 
eighteenth month, the canines fiom the fouiteentli to the twentieth month, 
and the postenoi molais fiom the eighteenth to the thirty-sixth month. 
The lowei teeth geneially precede the upper ones 

The peimanent teeth consist of two gioups, — those which have, and 
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those which have not, piedecessois To the foimei gioup belong the 
incisois, canines, and bicuspids, to the lattei, the molars The incisors, 
canines, and bicuspids diiectly succeed to the positions occupied by the 
tempoiaiy teeth, and conespond m number to them The molars, three 
m numbei, on both sides of each jaw, aie the additional peimanent teeth 
The development of the fiist gioup of the peimanent teeth is effected m a 
manner analogous to that of the tempoiaiy teeth, a second dental funow 
being foimed out of the epithelial lining of the gums and vascular 
papillae In the piocess, the sac which encloses each tootli-geim becomes 
attached to the back of the sac of a tempoiaiy tooth The tlnee additional 
peimanent teeth, the molais, aie developed by successive piolongations of 
the epithelial tissue towaid the angles of the jaws The calcification 
of the permanent teeth extends fiom bnth to about the twelfth year of 
life The fangs, 01 loots, of the tempoiary teeth disappeai by absorption 
as the peimanent teeth develop, and the loose ciowns giadually become 
detached, giving place to the new-comeis The euiption of the peimanent 
teeth takes place usually as follows the fiist molais at six and a half 

yeai s', the middle incisors in the seventh year, the lateial incisois in the 

eighth yeai, the fiist bicuspids in the ninth year, the second bicuspids in 
the tenth yeai, the canines about the twelfth yeai, the second molars from 
the twelfth to the thnteenth yeai, and the thud molais (wisdom teeth) 
fiom the eighteenth to the twenty-liist yeai, or later It is not practicable 
to keep all these facts m mind, but it should be lemembeied that the fiist 
tooth of the tempoiaiy set makes its appeal ance in the seventh month, 
and the fiist of the peimanent set in the seventh yeai The lower-jaw 
teeth piecede the uppei-jaw teeth, as in the tempoiaiy set About the 

sixth yeai, befoie the tempoiaiy incisors aie shed, the jaws contain all 

the tempoiaiy and permanent teeth, except the wisdom Dunng the 
giowth of the teeth the Iowei jaw mci eases m depth and length and 
changes its foim At bnth this bone consists of two lateial halves united 
by fibro-cartilage The body is a meie shell of bone, and the angle of 
the jaw is obtuse About the fiist year the two halves become joined 
at the symphysis The jaw becomes gradually elongated behind the 
mental foramen, so as to accommodate the thiee extia permanent molars 
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The angle also steadily becomes less obtuse until adult age is reached, 
when it is nearly a right angle In old age it becomes again, obtuse 
The difference in width between the incisors of the temporal y and pei- 
manent sets is compensated for by the smallness of the bicuspids m 
eompanson with the tempoiary molars to which they succeed 

In the adult, the teeth aie rarely found m a perfect state, owing to 
neglect or abuse They aie symmetrically ananged upon both sides of 
the jaws, and are thnty-two m number, eight above and eight below on 
each side The four antenoi teeth in each jaw are the mcisois, the middle 
two of which aie called the central and the outer ones on each side the 
lateral mcisois Next to the mcisois aie the canines, one on each side, 
behind these aie the two bicuspids, 01 piemolais, and last of all the 
three molais Each tooth consists of a fiee suifaee, the a own, a body, 
a neck, which is embiaced by the gum, and one 01 more loots or fangs, 
which are sunk into the alveoli The ciown of a tooth is coveied with 
a cap of enamel, which is the haidest known animal substance, and the 
fang is coveied by a layer of tiue bone tissue, called cement The mass 
of any tooth is composed of a haid outei substance, dentine, or ivory, 
which is liaider than bone, and encloses a cavity m which is lodged the 
gelatinous mass called the pulp The pulp is exactly the shape of the 
tooth which contains it, and consists of a mass of fusiform cells, called 
odontoblasts, suirounded by the minute dental vessels and neives, which 
enter the cavity thiough canals m the fangs (Plate 3, Fig 2) 

The mcisoi teeth are constiucted for biting, having a ciown shaped 
somewhat like a chisel, convex on the outer side and usually concave on 
the innei They have a single, long, conical fang, which is slightly grooved 
at the sides The ciowns of the cential incisors are three-pomted, until 
they aie worn away by use, and they are xounded where they join their 
fangs The lower mcisois aie inoie slendei than the upper ones, — in fact, 
they aie the smallest of all the teeth, — and then ciowns are narrower, with 
a stiaiglitei cutting edge The lateial incisors aie shaped like the central 
mcisois, although they are smaller, and in both jaws they correspond 
with each otliei in general cliaiactei The edges of the upper mcisois 
oveilap those of the Iowei in such a way that they aie both worn away 
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PLATE 22. 


Figure 1. 


Dissection of the bach of the neck to show the superficial muscles and the nerves and arteries In the occipital 
triangles 


1 The external occipital protuberance 

2 The left occipital arterj 

3 The left occipitalis major nerve 

4 The left trapezius muscle 

5 The left spienius muscle 

C The posterior auricular rein 

7 The left stemo mastoid muscle 

8 The left occipitalis minor lien e 

9 The internal cutaneous branches of the second dorsal 

spinal nerve 

10 One of tlie dorsal cutaneous arteries from the posterior 
branch of the second intercostal arterj 


11 The right occipital arterv 

12 The right occipitalis major nerve 

13 The right complcxus muscle 

14 Tlie right splemus muscle 

15 The right occipitalis minor nerve 

10 2 he right ie\ ator anguli scapulae muscle 

17 The right lhomboideus minor muscle 

18 The posterior scapular arterj 

19 The ner\ e to the let ator scapui* muscle 

20 The right rhomboidcus mnjor muscle 


Figure 2 


The deep parotid region The malar bone and the ramus of the Jowe’- maxillary bone have been removed to show 
the parts beneath involving the Internal maxillarj arterj (or deep facial arterj) 


1 The infra-orbital artery 

2 The ah coiar arterj 

3 The inferior dental arterj and nerve 

4 The facial arterj and vein 

5 Hie submaxillarj gland (partly dissected to show the 

facial v essels) 

6 The lingual arterj and hj poglossal nerv e 

7 The superior tli jroid arterj and the superior larj ngeal 

nerve 

8 The deep temporal arterj 

9 The deep temporal nerv e 

10 The middle meningeal artery 

11 The parotid gland partiallj removed 

12. The origin of the internal maxillarj artery 


13 The posterior auricular artery 

14 The lingual branch of the fifth cranial nerve or (gus- 

tatorj nerve) 

15 The stj lo li j oid muscle 

16 Tlie posterior portion of the digastric muscle 

17 The auricuians magnus nerve 

18 The internal carotid arterj 

19 The external carotid artery 

20 The internal jugular v ein 

21 The tendon of the digastric muscle in relation to the 

hvoid bone, the hvpoglossal nerve, and the lingual 
arterj 

22 The external jugular vein 

23 The common carotid artery, just below Its bifurcation 
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m a bevelled mannel, which does not lessen their cutting power The 
camne teeth aie constructed foi teanng, having a shaip-pointed ciown, 
convex m fiont and slightly hollowed behind They each have a single 
stout fang, winch is longei than that of any othei tooth, and sometimes 
enteis the anti um The lower canine teeth aie smallei than the uppei, 
with blunter points and shoiter fangs The canine teeth oveilap each 
other so that the uppei ones are woin upon then innei sui faces and 
the lowei ones upon then outer They become giadually blunted, and 
eventually then cutting holders are 1 educed nearly to the level of the 
mcisois The pi einolat s, 01 bicuspid teeth , aie shoiter than the canines, 
and aie piovided with two cusps 01 tubeicles on the ciown, one of which, 
on the cheek side, is maiked by a middle ridge The cusp on the tongue 
side of the piemolais is highest autenoily These teeth usually have 
only a single fang 

The molar teeth aie the laigest m size Then crowns aie lhomboidal 
m shape and have fiom thiee to five cusps, and each tooth has fiom two 
to four fangs The cusps on the cheek side aie smallei, lnghei, and 
sliaiper than those on the tongue side The fhst upper raolai has four 
cusps The hist loivei molai has five cusps, tlnee outei and two mnei, 
and has two pulp-canals in its postenoi fang The second uppei molai 
usually has only tlnee cusps, two outer and one innei Its outei fangs 
aie often united It is veiy vanable The second lowei molai lias foui 
cusps, and has two pulp-canals in its postenoi fang The tlind upper 
molar has tlnee cusps and veiy megulai club-shaped fangs The lower 
tlnid molai has, in addition to its foui cusps, a ludimental cusp postenoily 
on the cheek side 

When the teeth aie bi ought in apposition, the uppei teeth overlap the 
lowei ones in fiont, while the suifaces of the molai teeth aie in contact, 
so that the aicli foimed by the teeth of the uppei jaw is slightly laiger 
at the sides and m fiont than the aich foimed by the teeth of the loner 
jaw The last niolais, 01 nisdom teeth, aie the only teeth which are 
exactly in contact with one anotliei, all the otheis having each two antago- 
nists The upper mcisois oveilap the lowei ones and the adjacent sides of 
the canmes, the bicuspid and molar teeth above and below alternating 



156 


TUB REGION OF THE MOUTH 

so that each has a beating on two opposite teeth By this anangement, 
when one tooth is lost its fellow of the opposite jaw is still useful m 
mastication. 

The cavity of the mouth ( cavum ons ) is bounded in fiont by the 
teeth and gums, above by the liaid jialate, behind by the soft palate and 
its aiches and the opening into the phaiynx, and below by the tongue and 
the mylo-hyoid muscles The walls of the cavity aie lined by mucous 
membiane, which is continuous with that of the vestibule over the sui- 
faces of the gums, and is vanously modified in the diffeient localities 
The hard palate is the vaulted ? oof of the mouth (Plate 12, No 34, 
and Plate 13, Fig 4, No 1), foimed by the union of the under suifaces 
of the palate piocesses of the supeuoi maxillaiy bones (page 144) When 
the mouth is foimed in the fmtus theie is at fiist no sepaiation between it 
and the nose, but the geneial cavity is gradually closed by the honzontal 
plates of the supeuoi maxillaiy and palate bones advancing toward each 
other and the septum of the nose descending fiom above to join them m 
the middle line Noimally the only tiace of the original fissures is the 
naso-palatme canal The closuie of the palate begins m fiont and extends 
backward, and is ordinarily accomplished fiom the eighth to the tenth 
week What is called cleft palate is simply an imperfect closure of the 
foetal gap m this legion The cleft is always in the middle line, and 
often involves the soft palate and the uvula If the cleft in the liaid 
palate includes the alveolar boidei, it leaves the middle line and follows 
the sutuie between the maxillaiy bone proper and the os meisivum This 
defect is usually associated with a coiiespondmg fissuie m the upper lip, 
called hare-lvp, which liaidly evei oceuis in the middle line, and is always 
opposite the intei val between the lateial incisor and canine teeth at the 
intermaxillary sutuie If the cleft m the palate extends on each side 
of the os meisivum — sepaiat mg that bone completely — it is often accom- 
panied by fissures on both sides of the upper lip ,— double haie-lip The 
mucous membrane covering the hard palate is so intimately connected 
with the penosteum that the two cannot be separated In the middle line 
the membiane is comparatively thinner than along the bordeis of the 
alveoli, wheie it is quite thick and contains a compact layer of mucous 
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glands, — the palakne glands (Plate 13, Fig 4, No 11), — the onfices of 
which open upon the suiface of the membiane and aie especially numeious 
wheie the haid and soft palates blend, into each othei The density of 
the muco-peuosteal covenng of the palate plays an important ? ole in the 
opeiation for the remedy of cleft palate The suiface of the palatal mucous 
membiane is smooth posteriorly, but raised m transverse lidges antenorly, 
and is divided by a slight laphe, which ends in a little papilla just behind 
the intei val between the cential incisor teeth 

The soft palate ( velum pendulum palati) consists of a movable flap 
of muscular tissue coveied with mucous membrane, which is directly con- 
tinuous backward from the haid palate, from which it extends obliquely 
downwaid between the mouth and the posterior nares into the pharynx 
(Plate 12) Fiom the middle of the soft palate a free conical process is 
suspended, called the uvula (Plate 13, Figs 2, 3, and 4), fiom the sides 
of which two folds of mucous membiane, enclosing muscular Abies, arch 
outward on each side, connecting the palate with the tongue and the 
pharynx These are the arches or pillais of the palate The antenor 
pillars curve downward and forwaid to the tongue, while the postenor 
pillars curve downward and backward to the phaiynx The postenor 
surface of the soft palate is continuous with the floors of the nasal cavities, 
and in the act of swallowing it is lifted upward by the levatores palati 
muscles into apposition with the back of the phaiynx, so as to close the 
postenor naies A raphe exists m the median line of the uvula, prolonged 
from that of the hard palate, which indicates its original formation by 
two halves, and is the line of division when the soft palate is affected 
with cleft The uvula varies m length accoidmg to the relaxation of 
its intrinsic muscles, and occasionally becomes permanently elongated, 
causing a tickling sensation m the throat and a distressing cough The 
muscles of the soft palate aie immediately under the mucous membrane, 
and a proper understanding of their relative position and function is 
of the utmost importance in all operations m this region, especially for 
the closure of cleft palate, as the action of some of them tends to widen 
the cleft, requiring their division before attempting to close it 

The hamufoi process of the intei nal pterygoid plate of the sphenoid 
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bone can he easily detected by the finger piessed upon the soft palate 
m close 1 elation to the last uppei molai tooth, and is a \aluable land- 
maik 

The levatoi es uvulae (or azygos ) aie two little bundles of muscular fibres 
which hang side by side, suspended fiom the posteuoi nasal spine of the 
palate hone and fiom the palatal aponeuiosis, and aie coveied with a 
loose leflection of the mucous membi ane, foiming the uvula, alieady 
mentioned 

dlie lev cd 07 es palah arise fiom the undei suifaces of the apices of the 
petious poition of the tenipoial bones, and from the adjoining cartila- 
ginous poi tions of the Eustachian tubes Aftei passing ovei the supenoi 
consti ictoi muscles of the phaiynx then couise is obliquely downward, 
and their fibies blend with the levatores uvulas on their posteiior suiface 
Then normal action is to raise the soft palate in deglutition, and they aie 
powerful retiactois of the flaps in cleft-palate opeiations In oidei to 
divide eitliei of these muscles, a nanow cuived knife should be enteied 
thiougk the soft stiuctuies half-way between the hamular piocess and 
the Eustachian tube and an oblique incision made outwaidly 

The tensoies palah, or ciicumflexi, muscles are situated, one on each 
side, externally to the levatoies palati They are interposed between 
the internal pteiygoid muscles and the internal pteiygoid plates of the 
sphenoid bone, ansing mainly from the scaphoid fossae and spines of 
that bone Some of their fibies also come fiom the contiguous vaginal 
processes of the temporal bones and the outei sides of the Eustachian tubes 
Fiom these bioad origins the muscles descend on each side peipendiculaily 
to the hamulai processes, wheie they become somewhat tendinous and aie 
held m position by bands of connective tissue and lubricated by synovial 
buisse Thence they take an inward dnection, and, approaching each othei, 
their fleshy fibies interlace on the anterioi suiface of the base of the uvula, 
while the tendinous fibres are inserted into the honzontal plates of the 
palate bones The function of these muscles is to lender the palate tense, 
and they also oppose the closure of a bieach extending through it 
Then division may be effected, on either side, by mtioducmg a nanow 
knife with the edge upward just along the mnei side of the hamular 
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process and cutting upwaid a few lines If the knife m this operation 
is pressed against the postenor surface on its withdiawal, the levator 
palati may he cut also, but this latter muscle is bettei cut it ansvei sely, 
as descubed before, as its retiactive powei is gieatei than that of the 
tensor 

The muscles which aie contained within the mucous folds of the pillais 
of the palate aie the palato-glossi antenorly and the palato-pharyngei 
postenoily The palato-glossi muscles ause from the antenoi suiface of 
the soft palate, intei changing fibies with each other acioss the base of 
the uvula, and cui\e downwaid and foiwaid, to be mseited into the sides 
and dorsum of the tongue, blending with the fibres of the stylo-glossi 
muscles The pcdato-pluv) yngci muscles each ause fiom the soft palate 
by two fasciculi, which embiaee the levatoies palati in then relation to the 
uvula, and also interchange fibies with each othei Besides these fibies 
of ongin, a slip fiom the neigliboung Eustachian tube, called the salpmgo- 
phai yngeus, often joins each muscle The palato-pharyngei are directed 
backward, and, blending with the fibies of the infenoi constuctor and stylo- 
pharyngei muscles, are mseited into the postenor bordeis of the thyioid 
caitilages These muscles aid the levatoies and tensores palati m drawing 
apart the flaps aftei the operation of staphylonhaphy, and their division 
consists m simply cutting across the postenoi pillars, just below the tonsils, 
with blunt-pointed scissois 

The pnneipal aitenes of the hard and the soft palate aie the posterior 
palatine blanches of the internal maxillary artenes (page 141), which, 
after passing down the postenoi palatine canals, emerge from the pos- 
terior palatine foramina and run along close to the alveolar borders to 
the anterior palatine canal (Plate 13, Fig 4, No 2) In dissecting off 
the muco-penosteal flaps to cover a cleft palate the lateial incisions should 
be made as close as possible to the alveoli, m order to pieseive these 
vessels and secuie the vitality of the flaps 

The pillais and back of the soft palate also receive blood on each side 
fiom the ascending phaiyngeal. artery and fiom the ascending palatine 
branches of the facial aiteiy The latter vessel is m close relation to the 
levator palati muscle, and is the chief source of bleeding after division of 
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PLATE 23. 

Figure 1. 

The shin removed from the anterior region of the neck to show the platysma mjoides muscle and the superficial 
cen leal \ eins 


1 The median raphfi 

2 The right thjro hyoid muscle, seen through the super 

ficml fascia 

3 The anterior border of the right stemo mastoid muscle 

4 The right external jugular vein 

5 The anterior jugular y ein, occupying the middle line 

6 The clavicular and acromial ncn es 


7 A perforating thoracic artery 

8 The anterior border of the left stemo mastoid muscle 

9 The platysma mjoides muscle 

10 Superficial transy erse y eras 

11 The left external jugular vein 

12 The clavicular nen e 

13 The anterior perforating thoracic artery 


Figure 2. 

The nntenor cervical muscles in relation to the veins arteries, and nen es The median raph6 has been cut through 
and the anterior thyroid muscles separated to display the nen es o\ er the lary nx and trachea 


1 The right facial artery and vein 

2 The nntenor portion of the right digastric muscle 

3 The facial artery tunnelling the submaxillary gland 

4 The oblique \ ein, connecting the external and internal 

jugular y eins 
6 The thy roid notch 

6 The right thyro hyoid muscle 

7 The right common carotid artery , just below Its bifur 

cation 

8 The right internal jugular vein 

9 The trunk of the right superior thvroid artery, passing 

beneath the sterno thy roid muscle 

10 The crico thy roid artery and y ein 

11 The superficial cervical plexus of nerves on the sterno 

mastoid muscle 

12 The transy erse eery ical nerve 

13 The right external jugular vein 

14 The right omo hyoid mu'cle 

15 The right sterno hyoid muscle 

16 The right sterno thy roid muscle 

17 The sternal nerve 

18 The external jugular vein, tvhere it passes into the sub 

clay lan vein 


19 The sternal end of the right sterno mastoid muscle 

20 The supra sternal notch 

21 The left facial artery and t ein 

22 The anterior portion of the left digastric muscle 

23 The left facial artery, coming out of the submaxillary 

gland 

21 The body of the hyoid bone 
2o The thyro hyoid membrane 

26 The left omo hy Old muscle 

27 The left externnl carotid artery 

28 The left internal carotid nrtery 

29 The left internal jugulnr y ein 

30 The position of the cricoid cartilage 

31 The superficial cervical plexus of nerves 

32 The left sterno mastoid muscle 

33 The descending branches of the superior thyroid 

arteries 

34 The anterior jugular vein 

3o The left stemo hyoid muscle 

36 The left external jugular y ein 

37 The margin of the left sterno thyroid muscle 

38 The clavicular nerves 

89 The sternal end of the left sterno mastoid muscle 
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this muscle The palatine neives (from Meckel’s ganglion) accompany 
the postenoi palatine vessels 

The tensoi palati muscle leceives a special neive fiom the otic ganglion, 
which enters the muscle on its posterior surface 

The tongue is the freely movable muscular organ occupying the 
cavity of the mouth, designed to assist the various offices of mastication, 
deglutition, taste, and speech When the mouth is closed, the upper sur- 
face, 01 doisum, of the tongue is convex, confoimmg somewhat to the palatal 
roof, and the point, 01 tip, lies behind the lower mcisoi teeth (Plate 12) 
The back, oi loot, of the tongue is attached to the hyoid bone, and it is 
suppoited on each side by a sling of muscles fiom the styloid piocess of 
the tempoial bone and the anterioi palatine aiches The under surface of 
the oigan is connected to the symphysis of the lower jaw The mucous 
membiane covering the uppei suiface of the tongue is piovided with a 
thick layer of stiatified epithelium, which is being constantly lenewed 
The fulling or coating of the tongue, as it is commonly called, consists 
of detached epithelium commingled with fungi of peculiai and variable 
growth, accoi ding to the state of the digestive canal The appeal an ce of 
the tongue is ail impoitant guide to the physician, and merits veiy close 
sciutiny The dorsum of the tongue is divided by a laphe into sym- 
metucal halves, which end, at the level of the isthmus of the fauces, in a 
depression, the foiamen ccecum, which is the common opening of several 
laige mucous glands The postenor thud of the upper suiface of the 
tongue is quite smooth compared to the anterior two-thnds, which are 
lougli and coveied with papilla of several distinct kinds These papillae 
aie suppoited in a layei of connective tissue, the conum, which is thicker 
and looser posteriory than it is antenorly, wheie it is veiy closely adhe- 
lent to the musculai tissue Tlie conum is composed of a dense net-woik 
of connective and elastic tissue, continuous with the intei musculai septa, 
and contains the vessels, neives, and lymphatics which aie associated with 
the papillae 

The papilla cvi cumvallaice (Plate 13, Fig 4, No 9) are much the 
laigest, and vaiy fiom eight to twelve m numbei They are arranged 
upon the back of the tongue m two lows, one upon each side, which 
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conveige towaid the f 07 amen caecum, resembling in shape the lettei V 
mveited Each of these papillae is a conical body, mveited, with its apex 
resting m a little fossa, and its base presenting on the suiface of the tongue 
covered with papillae, into each of which can be traced with the micioscope 
filaments fiom the' glosso-phaiyngeal neive and branches fiom the doisal 
aitery of the tongue The epithelial lining of these papillae, as well as of 
the walls of the fossae which contain them, encloses numeious flask-shaped 
bodies, called taste-buds The geneial velvety appeal ance of the tongue is 
due to the numbeiless fihfoi m ‘papillae which aie spiead ovei its surface 
These papillae consist of conical processes, which terminate in free, hair- 
like villi, and aie mostly ananged m lows parallel to the eircumvallate 
papillae The points of the fihfoi m papillae are dnected backward, so that 
they give a rough sensation to the fingei if it is passed ovei the tongue 
fiom behind forwaid Scattered ovei the sides and tip of the tongue, 
throughout the filifoi m papillae, aie the papilla, fungifomnes (Plate 13, 
Fig 4, No 10), so called because they lesemble little mushrooms At the 
point of the tongue they aie most numeious, and aie always of a bright 
red color In many of the exanthematous fevers^ these fungiform papillae 
become hypei trophied and then color intensified The fungiform papillae 
contain capillaiy loops and neive filaments from the lingual branch of the 
infeiior maxillary neive, which terminate in taste-buds The taste-buds 
are composed of a congeries of flattened support-cells, which enclose the 
so-called gustatory cells 

The mucous membiane on the under surface of the tongue is smooth, 
thin, and loose, and presents seveial distinct folds In fiont, m the 
middle line, theie is a fold reflected fiom the tongue to the mnei suiface 
of the gum, called the ficenum linguae Sometimes the fiaenum is con- 
tinued faither forwaid than usual, or may be abnormally shoit, pioducmg 
the condition known as “ tongue-tie,” which is attended by a lisping of the 
speech This can be easily remedied by snipping the free bordei of the 
figenum with blunt-pointed scissors as close to the jaw as possible, so as to 
avoid wounding the ranine vessels, which aie contained within the elevated 
funges of mucous membiane on the undei surface of the tongue, extending 
on each side of the fi mnum toward its tip The ranme arteiy lies deeper 
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than the vein on each side If the fisenum and subjacent musculai fibies 
be too fieely divided in operating foi tongue-tie, there is dangei of a child, 
m its effoits at sucking, teanng these lax fibies farthei open, so that the 
tongue may be forced down upon the epiglottis by the muscles of deglu- 
tition and occasion suffocation 

At the sides of the tongue the mucous membrane is reflected to the 
body of the lower jaw, and coveis over the mylo-kyoid muscles, foimmg 
the flooi of the mouth At the back of the tongue there aie folds passing 
on each side to the soft palate, which enclose the palato-glossi muscles, and 
there are also three folds to the epiglottis, a right and a left glosso-epiglottic 
fold and a postenor median, the f amum epiglottidis The latter serves to 
raise the epiglottis when the tongue is piotruded (Plate 13, Pig 4), a fact 
which is taken advantage of by di awing out the tongue, so as to open the 
pharyngeal air-passages, when a patient under ether bieathes stertorously 
The onfices of the submaxillaiy ducts open upon elevations of the mucous 
membrane close to the bordeis of the fisenum linguae, and the onfices 
of the sublingual ducts are m the funows between the sides of the tongue 
and the gums There aie a numbei of mucous glands m the submucous 
tissue of the tongue, especially about its root, which resemble the labial 
and buccal glands (page 149) Beneath the apex of the tongue, on each 
side of the fisenum, there is a gioup of glands which aie supposed to be 
salivary There is a considerable amount of connective tissue, as well as 
of lymphoid tissue, in the substance of the organ The latter is found 
chiefly at its loot To the presence of these tissues in the otheiwise 
dense structuie are to be attributed the gieat amount of swelling which 
follows inflammation, and the enlargement of the tongue m the affection 
known as maci aglossia 

The substance of the tongue is composed of intrinsic muscular fibies, 
with a small quantity of adipose tissue, arianged m symmetrical halves 
which are distinctly separated fiom each other by a median jihous septum 
This septum consists of a layer of fibious tissue extending vertically from 
the base to the point, and sometimes contains a plate of fibro-eartilage 
The intiinsic muscles of the tongue are the hnguales, which consist of 
two stiata of longitudinal fibies, the superficial and the infeuoi, the latter 
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being the laigei, extending fioni the hyoid bone to the tip of the oigan, 
and having between them an mteilacement of ii a?isvei se and vertical 
fibies The extunsic muscles of the tongue aie those which mainly 
pioduce its numeious and complicated movements The gemo-hyo-glossi 
muscles anse fiom the uppei genial tubercles on the inner side of the 
symphysis of the jaw, and then fibies ladiate m a fan-like manner to 
be nisei ted into the whole of the undei suiface of the tongue and the 
uppei pait of the body of the hyoid bone The action of the gemo-hyo- 
glossi muscles is manifold Their antenoi fibies letiact the tongue, then 
postenoi fibies laise its base and help to piotrude the organ In con- 
nection with the linguales they diaw down the centre of the tongue fiom 
the tip towaid the base, as m sucking The hyo-glossi aie flat quadnlateral 
muscles which anse fiom the body and the coinua of the liyoid bone and 
blend with the otliei musculai fibies on the sides of the toneme The fibies 
fiom the body pass upwaid and backwaid and oveilap those from the 
gieatei coinua, which pass obliquely foiwaid The stylo-glossv anse fiom 
the outei sides of the apices of the styloid piocesses and fiom the stylo- 
maxillaiy ligaments, and cuive downwaid to the sides of the tongue, each 
dividing into two poitions, one of which blends with the lingualis and 
the otliei with the hyo-glossus The palato-glossi are descnbed with the 
soft palate, with which they are moie paiticularly associated 

The sublingual salivary gland (Plate 13, Fig 2, No 4) is about 
the size and shape of an almond, situated betweeintlm mucous membrane 
and the mylo-liyoid muscle, its fiout portion resting in a depiession 
behind the symphysis of the jaw It has about a dozen ducts, — the ducts 
of R%vmus, — which open upon the flooi of the mouth, mostly by inde- 
pendent onfices, but one of them terminates m the submaxillaiy duct, 
and is called the duct of Baitholm 

The submaxillary salivary gland (Plate 13, Fig^2, No 6, and 
Plate 18, No 20) is veiy megular m shape, and about twice the size of 
the sublingual gland It is coveied externally by the skm and platysma 
muscle (Plate 18)^ and is in i elation to the postenoi boidei of the mylo- 
hyoid musclef / geneially piesenting a submaxillaiy lobe beneath that 
muscle, and a buccal lobe above it, which terminates in the duct of 
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Whai ton, which is five centimetres, or about two inches, in length, and 
opens by a nairow orifice at the side of the frsenum linguae The sub- 
maxillaiy gland is placed a little in fiont of the angle of the jaw, and 
upon its back pait is tunnelled by the facial aiteiy, which aftei leaving 
it passes up ovei the body of the jaw in front of the massetei muscle 
Postenorly the submaxillaiy and paiotid glands aie sepaiated by the 
stylo-maxillaiy ligament, although they are often joined togethei 

The gemo-hyoid muscles are veiy slendei fleshy bands which arise 
fiom the mfenoi genial tubeicles back of the symphysis of the jaw 
and aie mseited into the body of the hyoid bone They act as elevatois 
of the hyoid bone The mylo-hyoid muscle anses mainly fiom the mylo- 
hyoid lidge of the lowei jaw, extending fiom the symphysis to the alveolus 
of the last molar tooth, and is attached to the body of the hyoid bone 
It piesents a tendinous laplie where the anterior fibres aie attached, but 
frequently this laplie is absent and the fibres from the mylo-hyoid of 
one side become continuous with those of the others and thus establish 
a muscular paitition 01 diaplnagm to the mouth This muscle is also 
an elevator of the hyoid bone, as in swallowing 

The hyoid bone is a hoiseshoe-shaped bone, unattached to the general 
skeleton, placed above the laiynx, and serving to support the numerous 
muscles of the tongue When the head is held eiect it may be felt just 
below the lower boidei of the jaw, and foui and a half centnneties, or an 
inch and tliree-quaiteis, behind the chin (Plate 1 ) It consists of a body 
and light and left gieatei and lesser cornua The body is the cential por- 
tion, has a vertical ridge m the middle antenorly, and postenoily has a 
smooth concave surface which is m relation to the epiglottis The gi eater 
cornua extend backward and a little upwaid to about a line dropped from 
the angle of the lowei jaw on each side, and have blunt cartilaginous ends 
The lessee cornua on each side aie about the size of a grain of coin, and 
aie connected, by a little joint lined with synovial membiane, to the point 
of junction of the body and the gieatei cornua The hyoid bone is sus- 
pended by the stylo-hyoid ligaments, which extend from the tips of the 
styloid piocesses of the tempoial bones to the lessei cornua The hyoid 
bone is an impoitant landmark in the upper part of the neck 
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Tlie tongue is veiy vasculai, leceivmg most of its blood from a special 
aitery upon eacli side, called the lingual, which enters its base and divides 
within its substance into numeious blanches These blanches anastomose 
with one anothei and with vessels from the facial and ascending phaiyn- 
geal eatery, but there is no communication from side to side, owing to 
the median fibious septum, except peihaps by minute blanches at the apex 
The lingual artery anses fiom the external carotid aiteiy about the level 
of the hyoid bone, lound the greatei cornu of which it cuives, after 
ciossing the supenoi laiyngeal neive and the middle constnetor muscle 
of the pharynx Tlience it passes mwaid beneath the hyo-glossus muscle 
and the hypoglossal neive, about the point wheie the intermediate tendon 
of the digastnc muscle pieices the stylo-hyoid muscle and becomes looped 
by a fold of deep fascia to the hyoid bone At the antenoi maigm of the 
li} r o-glossus muscle the aitery passes in a veiy toituous cornse along the 
under suiface of the tongue toward its apex, wlieie it is known as the 
ranine artery The toituous condition of the lingual aiteiy enables it to 
accommodate itself to the elongation and movements of the tongue In 
its couise it gives off, neai the gieatei eoinu of the hyoid bone, the little 
supra-hyoid artery , close to the lessei cornu the dorsal artery, which sup- 
plies the mucous membiane at the back of the tongue and the tonsil, and 
the soft palate, and, in 1 elation to the genio-hyo-glossus muscle, the sub- 
lingual artery, which supplies the sublingual gland 

In consequence of its vascularity, the tongue is often the seat of nsevoid 
giowths, and the opeiation of excision of the organ foi cancer is apt to be 
attended with excessive hemoirhage unless the lingual aiteiy is seemed 
early m the undei taking 

In ordei to expose the lingual artery for ligation, a cuived incision 
snould be made ovei the gieat cornu of the hyoid bone, about two 
centimeties, 01 a fingei’s bieadth, fiom the angle of the jaw, and paiallel 
with it, the head being turned back and to the opposite side Upon 
reac hin g the tendons of the stylo-hyoid and the postenor portion of the 
digastric muscles, a layer of fascia is met with overlying the hypoglossal 
neive, which can be seen through it taking a cuived couise paiallel to the 
angle of the jaw The aitery is generally found undei the nerve m this 
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1 elation, but if it ongmates lnghei up, in common with the facial aiteiy 
fiom the external caiotid, as it sometimes does, it can be readily found by 
di awing outwaid the submaxillary gland The lingual veins accompany 
the branches of the lingual aiteiy, foimmg net-woiks about them, but 
instead of emptying into a common tiunk they join the supeificial and 
the deep facial veins The tanine veins aie veiy laige and toituous, and 
aie easily noticeable when the tip of the tongue is piotiuded and turned 
upward 

The motoi nei ve to the tongue is the hypoglossal , which leaves the skull 
by the antenor condyloid foramen, and, m close connection with the pneu- 
mogastnc nerve, passes deeply beneath the internal jugulai vein and the 
internal caiotid aitery, until it leaches a point conespondmg to the angle 
of the jaw, when it comes forwaid between the vein and the aiteiy, 
and, in 1 elation to the postenoi poition of the digastnc muscle, takes a 
cuived couise ovei the carotid aitenes and the occipital and facial aitenes 
As it ciosses the occipital aiteiy the branch called the descendens hypo- 
glossi is given off, which lies foi some distance upon the sheath of the 
caiotid vessels and is distributed to the depiessoi muscles of the liyoid 
bone (Plate 21, No 41) The hyo-glossus muscle separates the hypo- 
glossal nerve fiom the lingual aitery, along the uppei bordei of the gieatei 
cornu of the hyoid bone Aftei passing ovei the hyo-glossus muscle the 
hypoglossal neive communicates with the lingual neive, and then penetrates 
the mylo-hyoid muscle and divides into vanous blanches to supply all the 
lingual muscles with motor power The hypoglossal nerve leceives com- 
munications fiom the fiist two ceivical neives, and is also connected with 
the pneumogastuc neive and the supenoi cervical sympathetic ganglion 
at the base of the skull These communications have important physio- 
logical beaungs The tongue receives its sensoiy and gustatony functions 
tlnough the distubution of the lingual and glosso-phaiyngeal neives The 
lingual nerve is a blanch of the inferior maxillary nerve, and, descending 
between the internal pteiygoid muscle and the ramus of the lowei jaw 
(page 143), curves forwaid ovei the superior constrictor muscle of the 
phaiynx and the uppei pait of the hyo-glossus muscle In front of 
the lattei muscle it is supeificial to the duct of the submaxillaiy gland 
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PLATE 24. 


Figure 1. 


The nntcrior region of fho neck 
body In position (Same as Plate 23 ) 


Thesterno thjroid and stcmo hjoid muscles are removed to show the thyroid 


1 The right facial arterj and v ein 

2 The right digastric muscle 

3 The facial arterj passing out of the submaxillar} gland 

4 The tiij roid notch 

5 1 he right tlijro lij oid muscle 

C The right internal jugulnr vein 
7 The right superior larj ngcal nerve 
S T he right superior til j roid artery and vein 
9 The right common carotid arterj 

10 The right sterno mastoid muscle 

11 The right omo hj oid muscle 

12 The branches of the superior thjroid vessels over the 

right lobe of the thjroid bodj 

13 Tlie anterior jugular v ein, at the point where it passes 

over the isthmus of the thjroid bodj 
11 The right clavicular nerve 
15 The right external jugular vein. 


10 The left facial arterj and vein 

17 The left digastric muscle 

18 3 he left submaxillar} gland 

19 The thj ro lij oid membrane 

20 The left internal carotid artery 

21 Tlie loft external carotid arterj 

22 The left internal jugular vein 

23 The left tlijro hjoid muscle 

24 The left superior lnrj ngeal nerve 

2o Tlie left superior tlij roid nrtcry nud vein 
2G Tlie left sterno mastoid muscle 

27 The left omo lij oid muscle 

28 The left external jugular vein 

29 The superior thjroid vessels over the left lobe of the 

tlij roid body 

SO The left clavicular nerve 


Figure 2. 

The anterior region of the neck The isthmus of the thj roid bodj is divided and the two lobes draw n to either side 
to expose the depth of the trachea at the root of the neck, and its relation to the deep transv erse tlij roid v eins (Same 
as Plate 23 ) 


1 The right facial arterj’ and veins 

2 The right digastric muscle 

3 The right facial arterj passing out of the submaxillary 

gland 

4 The right h j oid arterj 

5 The bodj of the liyoid bone 
G The thj roid notch 

7 The right thj ro hjoid muscle 

8 The right superior larj ngeal norve 

9 The right superior thjroid artery and veins 

10 The right common carotid arterj 

11 The right internal jugular vein 

12 The right omo lij oid muscle 

13 The right sterno mastoid muscle 

14 The right lobe of the thj roid body, drawn aside 

15 The superficial cerv ical v ems 

16 The right external jugulnr vein 

17 The right inferior thj roid artery and v ein 

18 The right recurrent laryngeal nerv e 

19 The transv erse thj roid veins in the supra sternal notch 

20 The manubrium sterni 

21 The left facial artery and vein 


22 The left digastric muscle 

23 Tlie left submnMllarj gland 
21 The left hyoid arterj 

2d The thv ro lij oid membrane 

26 The left thyro hjoid muscle 

27 Tlie left internal carotid nrtery 

28 The left superior laryngeal nerve 

29 The left superior thy roid artery and vein 

30 The cricothyroid artery over the enco tlij roid mem 

brane 

31 The cricoid cartilage 

32 The left internal jugulnr vein 

33 The left omo hj oid muscle crossing over the common 

carotid arterj 

34 The left lobe of the thj roid body, draw n aside 
3d The left sterno mastoid muscle 

36 The left external jugular v ein 

37 The trachea 

38 The left recurrent larj ngeal nerve 

39 The left clav icular nerve 

40 The supra sternal notch 

were made upon a thick, short necked, well developed male 
the operations of larjngotomj and 


N B —The dissections represented m Plates 23 and 24 
subject, aged thirty five years, to demonstrate the parts especially concerned m 
tracheotomy' 
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At the undeL suiface of the tongue the lingual neive divides into 
numerous branches (Plate 13, Fig 2, No 1), which ultimately aie dis- 
tributed to the mucous membiane and the fungiform and filifoim papillae 
on the antenoi three-fourths of the doisum of the organ It also supplies 
the neighboring mucous membiane of the mouth and gums and the lingual 
gland, and connects with the teimmal branches of the hypoglossal neive at 
the apex of the tongue In severe neuialgic affections of the tongue 
division of this neive sometimes affords relief It can leadily be leached 
by making an incision thiough the mucous membiane between the vertical 
ramus of the jaw and the last molar tooth, oi, if the mouth is too small, 
by an external incision through the cheek m the line of the oral commis- 
sure In l elation to the external pteiygoid muscle the lingual neive is 
joined by the chorda tynrpani fiom the facial neive, as already descubed 
(page 143) , and it sends a few filaments to the submaxillaiy ganglion neai 
the posterior bordei of the mylo-liyoid muscle 

The submaxillary ganglion is not largei than a pin’s head, and is 
situated on the hyo-glossus muscle behind the point where the lingual neive 
crosses the submaxillary duct Its motor loot is the choida tympani, its 
senso'i y roots come from the lingual, and its sympathetic root is formed by 
a bianch flora the sympathetic plexus aiound the facial aitery The 
blanches of distribution go to the submaxillary gland, to the floor of the 
mouth, and sometimes to the hypoglossal nerve The glosso-pharyngeal 
neive leaves the skull at the middle of the jugular foiamen anterior to 
the pneumogastric and spinal accessory nerves, and passes between the 
internal jugular vein and the internal carotid arteiy, crossing the latter 
vessel below the styloid piocess to cuive foiwaid over the stylo-phaiyngeus 
muscle Here it holds an intermediary position between the lingual and 
hypoglossal neives (Plate 13, Fig 2, No 16, and Plate 36, No 7), and 
divides into blanches which supply the mucous membiane of the phaiynx, 
the tonsil, and the back of the tongue There aie two branches of the 
glosso-phai y ngeal neive which supply the back portion of the tongue 
One is distributed to the cncumvallate papillae and the suiface between 
them and the epiglottis, the othei passes along the side of the tongue 
and joins with the hngual nerve 
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The tongue is plentifully supplied with lymphatic vessels, which mostly 
accompany the lanme vessels, and, aftei entenng seveial small lymphatic 
glands upon the hyo-glossus muscle, teimmate m the deep cervical glands 

The space between the cavity of the mouth and that of the pharynx 
is called the fauces, and the nanow pait of this space bounded by the 
palatine aiclies constitutes the isthmus faucium Within the triangular 
mtei vals between the antenoi and post enoi pillais of the palate, on each 
side, aie situated the tonsils 

The tonsils ( amygdalae) ) (Plate 13, Fig 2, No 15, Fig 3, No 16) 
are two oval glandulai bodies, composed of an aggregation of lymphatic 
follicles, between which small mucous glands open, and aie coveied on the 
external suiface by a fibious sheath and an expansion of the submucous 
lining of the phaiynx Noimally they should not project beyond the 
palato-glossal folds, and then inner suifaces aie maiked with minute 
depressions, which aie the onfices leading into the glandulai ciypts oi 
follicles The secretion of the tonsils, in the healthy state, is viscid and 
transparent, but it is apt to become white and thick fiorn inflammation, 
as m cluonic tonsillitis, and to accumulate m the superficial depressions, 
appealing like small ulcers or detached pieces of membiane The tonsils 
aie variably enlaiged m diffeieut individuals, and their lemoval is so 
often lequired that their immediate relations aie of gieat interest The 
enlargement, howevei, is generally towaid the middle of the tin oat, where 
no resistance is offeied, and it is foi this leason not so easy as it is often 
supposed to be to feel an hypeiti opined tonsil thiough the external surface 
of the neck, wheie it is m i elation to the angle of the jaw Theie aie 
seveial lymphatic glands between the tonsils and the gi eater coinua of the 
hyoid bone, which leceive the lymphatic vessels from the tonsils- these aie 
usually enlaiged when the tonsils are mdiuated,. and then enlargement 
may easily be mistaken for the tonsils themselves Each tonsil is sepa- 
rated by the superior constuctoi muscle of the phaiynx and its aponeuiosis 
fiom the internal caiotid artery and the ascending pharyngeal bianeh of 
the external caiotid The lattei is veiy close to the tonsil, but the internal 
carotid, except when it is veiy tortuous, is leally out of the way fiom 
dangei of being wounded m excision of the tonsil or m the opening of a 
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tonsillitic abscess The external caiotid aitery is not far from its outer 
surface, and the facial artery is almost always m close connection with 
its fiont boidei, where it furnishes the tonsillar hanch to the gland, which 
is the vessel most apt to give use to troublesome hemorrhage The tonsil 
itself is veiy vasculai, as it receives blood from many souices, — the ton- 
sillai and palatine blanches of the facial, the descending palatine fiom 
the internal maxillaiy, the ascending phaiyngeal, and the dorsalis linguse 
all contributing to it 

The veins from the tonsil form the tonsillar plexus on the outer side 
of the gland, which empties into the inferior palatine vein and thence into 
the deep facial vein The neives to the tonsil aie derived from Meckel’s 
ganglion and fiom the glosso-phaiyngeal neive There is a continuous 
chain of lymph-follicles extending from one tonsil to the other across the 
upper part of the pharynx The lymphatics arise around the numerous 
follicles in the glandular substance and pass into the submaxillary lym- 
phatic glands 

The pharynx (Plates 12 and IB) is the passage-way which connects 
the cavity of the mouth with the oesophagus It is eleven centimeties, or 
about four and a half inches, m length, and extends fiom the base of the 
skull to the le\ el of the cricoid cartilage It is lined with a mucous coat 
continuous with that of the neighboring passages which open into it, and 
its walls consist of muscular fibies arranged in three ovei lapping planes, 
and of a fibrous layer, called the phaiyngeal aponeurosis, which is intei - 
posed between the muscular and mucous coats The widest part of the 
pharynx is at the level of the greater cornua of the hyoid bone, where it 
measures five centimeties, or two inches, acioss, its nai lowest part is at its 
junction with the oesophagus, it being here only about nineteen millimetres, 
or thiee-quarteis of an inch, m diametei, and it is lieie, consequently, that 
foreign bodies most frequently become lodged Owing to the yielding 
natuie of the walls of the pharynx, its cavity is very dilatable The 
submucous tissue of the phaiyngeal aponeurosis is much thicker above, 
wlieie the muscles are deficient, than it is below, where it gradually 
becomes lost as the tube becomes contiacted It is attached to the basilar 
piocess of the occipital bone and to the apices of the petious poitions of 
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the temporal bones In the middle the aponeuiosis is stiongly fixed to 
the pharyngeal spine of the occipital bone, and it is continued downward 
as the posteuoi laphe into which the constnctoi muscles aie mseited The 
supenoi constnctoi muscle is piactically a continuation backward of the 
buccmatoi muscle (page 121), being sepaiated fiom it only by the pteiygo- 
nraxillaiy ligament Its fibies aie pale m coloi, and they arise fiom the 
liamulai piocess and the lowei pait of the internal pteiygoid plate of the 
sphenoid bone, fiom the tubeiosity of the palate bone, and fiom the pos- 
ter 101 poition of the mylo-hyoid ndge on the lowei jaw, to be inseited 
mainly into the upper pait of the posteuoi laphe The uppei border of 
the supenoi constnctoi is attached by a few fibies to the phaiyngeal spme, 
and then aiches beneath the levatoi palati muscle and the Eustachian 
tube, leaving a semilunai space below the base of the skull, known as 
the sinus of Moigagni The deficiency in muscular fibies m tins space 
is made up foi by a thickening of the aponeuiosis m this locality 
The supenoi constnctoi, in addition to the above, also takes origin fiom 
the pterygo-maxillaiy ligament and fiom the reflected tendon of the tensoi 
palati muscle The lowei boidei is ovei lapped by the middle constnctoi 
The lattei muscle anses fiom the uppei boidei of the gieatei and lesser 
cornua of the hyoid bone and pait of the stylo-hyoid ligament Its fibies 
diverge in a ladiatmg mannei to then inseition at the median laphe, 
wheie the middle ones intei lace with those of the opposite muscle The 
middle constnctoi is paitially sepaiated fiom the supenor by the siylo- 
phanyngeus muscle, a long slendei fasciculus which anses fiom the inner 
side of the base of the styloid piocess and is mainly inserted into the 
posteuoi boidei of the thyioid caitilage, a few of its fibies blending with 
those of the constructors The lower boidei of the middle coustnetor is 
overlapped by the infenoi constnctoi’ The lingual artery runs foiwaid 
between the outei suiface of the middle constnctoi and the hyo-glossus 
muscle 

The mfenor constnctoi muscle is the thickest of the tlnee, and anses 
from the side of the cncoid caitilage, behind the crico-tbyroid muscle, 
and from the oblique line on the great wing of the thyroid caitilage and 
to its lower cornu The fibies spread out fiom their origin and aie 
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inserted into tlie postenor laplie The lower fibres blend with the eir- 
eulai fibres of the oesophagus Between the middle and mfeiioi constnctoi 
muscles the supenor laryngeal aitery and nerve penetiate the thyro-hyoid 
membiane to supply the laiynx, and beneath the lowei border of the 
mfeiioi constiictor muscle the lecuirent laiyngeal neive enters the larynx 
The action of the constiictor muscles is to compress the phaiynx fiom 
above downward The cavity of the phaiynx is divided antenoily by 
the plane of the soft palate into an upper poition, the naso-phctr ynx, 
and a lowei, the oro-pharynx The mucous membiane vanes in these 
different parts, and is peculiarly adapted to their pui poses the formei, 
being foi the passage of air, is lined with columnai ciliated epithelium 
and very delicate, and the latter, for the passage of food, is provided 
with squamous epithelium like the lest of the mouth Throughout the 
whole of the phaiynx tlieie aie numeious mucous glands whose secretion 
keeps the suiface lubncated In the neighborhood of the Eustachian 
tubes there are aggiegations of these mucous glands and lymphatic 
follicles, constituting the so-called pharyngeal tonsils This area is pecu- 
haily liable to become thickened and swollen m catarrh The mucous 
membiane on each side of the uppei part of the pharynx is puckeied into 
a pouch, called the pharyngeal recess 

The Eustachian tube, which conveys the air to the cavity of the 
tympanum (page 65), on each side, opens, by a peipendiculai elliptical 
slit twelve millimetres, or about half an inch, in length, opposite the 
back part of the mfeiioi tuibinated bone, m the naso-pharynx (Plate 
12, No 32) The tube has the tensor palati muscle to the outei side and 
m fiont of it, and the levator palati muscle internal and behind it Its 
onfice is usually closed, but during swallowing the tensor palati probably 
serves to open it Tlieie is a slight bulging of the mucous membrane 
behind the opening of the Eustachian tube, foimed by the levator palati 
In i elation to the glottis the mucous membiane is gathered into folds, 
which allow of the expansion of this part of the phaiynx m deglutition 
The mucous membiane of the phaiynx is readily inflamed, owing to its 
gieat vasculanty, and the mflammatoiy process is apt to involve the laiynx 
through contiguity of stiuctuie The pharynx is sepaiated postenoily 



PLATE 25. 


Figure 1. 

Deep dissection of the root of the neck The thyroid body and omo hyoid muscle are hooted aside to show the 
vessels and nerves, and the clavicle is detached from the sternum 


1 The anterior portion of the right digastric muscle 

2 The facial arterj and vein, coursing along the front 

border of the mnssetcr muscle 
8 The mnssetcr muscle 

4 The tendon of the digastric muscle, looped don n to the 
hyoid bone bj a band of the deep ceri ical fascia 

6 A cluster of superficial 1} mphntic glands 
0 The omo-hj oid muscle, drau n aside 

7 The descendens liypoglo'si none, o\ er the common 

carotid arterj 

8 The sterno mastoid muscle, turned bach 

9 The internal jugular v cin 

10 The scalenus nnticus muscle, separating the subclav ian 

arterj and \ein 

11 The inferior thj-roid artery 
12. The common carotid artery 

13 The cords of the brachial plexus of nerves 

14 The subclavian artery 


15 The vagus (or pneumogostric nerve) 

1C The subclnunn vein 

17 The right Innominate vein 

18 The innominate arterj 

19 The subclav ius muscle 

20 The clnv icle, detached from the sternum and pulled 

forvvnrd 

21 The anterior portion of the left digastric muscle 

22 The bodj of the lijoid bone 

23 The thj ro lij oid membrane 
21 The tlijrold notch 

2o The crico thj roid muscle 

2G The superior tin roid artery and vein 

27 The superior laryngeal nerve 

2S The left stemo-mastoid muscle 

29 The cricoid cartilage 

SO The thjroid bodj 

31 The isthmus of the thyroid body 
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Figure 2. 


Deep dissection of the root of the neck 
facinl artery 

posterior portion of the digastric muscle 

external carotid arterj 

internal carotid arterj 

bifurcation of the common carotid artery 

sterno mastoid muscle, turned back 

omo hjoid muscle, drawn aside 

outer cord of the brachial plexus 

middle cord of the brachial plexus 

inner cord of the brachial plexus 

subclav ian arterj 

clav icle 

superior thoracic branch of the axillary artery 
anterior portion of the digastric muscle 
body of the hyoid bone 
lingual arterj and hjpoglossal nerve 


(Same ns figure 1, the veins being removed ) 

17 The thjroid notch 

18 The crico thj roid muscle 

19 The superior thjroid artery 

20 The superior larj ngenl nerv e 

21 The left sterno mnstoid muscle 

22 The cricoid cartilage 

23 The common carotid artery 

24 The left lobe of the thyroid body 
2 o The inferior thj roid arterj 

26 The trachea 

27 The scalenus anticus muscle 

28 The pueumognstric nerv e 

29 The innominate artery 
80 The phrenic nerve 

31 The manubrium storm 

32 The first external intercostal muscle 





THE REGION OF THE LARYNX 


175 


from the prevertebral muscles and their fascia by the loose but stiong 
post-phai yngeal fascia, which is connected with the sheaths of the caiotid 
vessels on each side (Plate 13), and which has an extension outwaid by 
the gap in the deep cervical fascia by which the pharyngeal wall is 
brought into i elation with the parotid region, as in post-pharyngeal 
abscess (page 133) In the connective tissue between the back of the 
pharynx and the axis veitebra there is a little lymphatic gland, which 
sometimes is the seat of a suppurative collection 

In the areolai layer between the pharyngeal fascia and the constnctoi 
muscles is the phai yngeal plexus of veins, made up of numerous inter- 
communicating veins which bianch m all directions and terminate m 
the internal jugular veins 

The structures of the pharynx leceive their aitenal blood by blanches 
fiom the ascending palatine and ascending pharyngeal aitenes The 
lateial walls of the phaiynx are in close proximity, on each side, to the 
internal carotid aitery and to the pneumogastnc, glosso-pliaryngeal, and 
hypoglossal nerves (Plate 13, Figs 2 and 3) 

The constrictor muscles aie all supplied with nerves fiom the pharyn- 
geal plexus of nerves, the mfeiior constrictor receiving m addition twigs 
fiom the external and recunent laryngeal neives The lymphatic vessels 
of the phaiynx empty into the deep ceivical lymphatic glands, which form 
a chain along the sheath of the caiotid artery and internal jugular vein. 

THE EEGIOH OF THE LAEYHX 

At the back of the tongue, and behind the stretch of mucous mem- 
brane which contains the chain of follicles extending between the tonsils, 
is the phai yngeal opening of the larynx It is a triangular aperture, 
having its base directed toward the tongue, and the cavity of the 
larynx into which it leads extends as far as the lower border of the 
cncoid caitilage 

The larynx is the commencement of the respiratory passage, and 
selves as the oigan of the voice, m which are produced the sonorous 
vibrations caused by the air coming from the lungs, bronchial tubes, 
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and tiacliea It is tnangulai and bioad above, nariow and cyhndncal 
below, and flattened behind and at the sides It consists of a caitilagi- 
nous framewoik, composed of nine sepaiate pieces, which are united 
by ligaments and moved by numeious muscles, and its cavity is lined 
with mucous membiane continuous with that of the pharynx, mouth, and 
nose above, and with that of the tiacliea below, but peculiarly modi- 
fied in this region to subset ve the function of phonation The phaiynx, 
mouth, and nose foirn the auxihaiy appaiatus which modifies the sound 
aftei it passes fiom the laiynx, adapting it to aiticnlation The thyroid 
cartilage is the laigest caitilage of the laiynx, and consists of two 
lateial quadnlateial poitions, the alee , which aie united {interim ]y at 
an acute angle, so that they foim a veitical median piojection This pio- 
jection is called the pomum Adarrn (Plate 1, and Plate 53, Pig 1), and is 
subcutaneous, being moie maiked in the male than in the female, and 
always seivmg as an lmpoitant landmaik in the fiont of the neck It 
is usually separated fiom the skin by a buisa mucosa, and time is a 
median notch at the uppei pait of the piojection, the thyioid notch 
(Plates 2 T 24 ? and 25^V 7 which allows the caitilage to glide behind the 
ovei lying hyoid bone m the act of swallowing This is accomplished by 
the mode of attachment of the bioad, fibro-elastic, thyio-hyoid membiane, 
which extends fiom the uppei boidei of the thyioid caitilage to the 
postenoi and uppei boidei of the hyoid bone, a little synovial bursa being 
intei posed between the membiane and the bone The postenoi boidei of 
each ala of the thyioid cartilage is fiee and piolonged upwaid into a blunt 
cylindrical piocess, the supenor cornu, which is connected to the cone- 
spondmg gieatei coinua of the hyoid bone by a postenor thyio-hyoid 
ligament, and downward into a shortei process, the mfenoi comu, which 
cuives foiwaid and ai ticulates with the outei side of the cncoid caitilage 


Both the supenor and infenoi boideis of the alse aie notched 111 front of 
then respective coinua and piesent convexly eveited lips as they appioach 
each othei at the middle line 111 fiont The mfenoi bordei affoi ds attach- 
ment to the cnco-tliyioid membiane which connects the thyioid and cncoid 
caitilages The outer suiface of each ala is smooth and maiked by a faint 
oblique line, which extends fiom the base of the supenoi cornu down 
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waid and foiwaid and gives attachment to the stemo-thyroid and thyio- 
liyoid muscles The mferioi constnctoi muscle of the pliaiynx is also 
attached to the suiface behind the oblique line The mnei surface of 
each ala is slightly concave, smooth, and covered by mucous membiane 
The tliyioid caitilage is so called fiom its resemblance to a shield, and 
because it protects the unpoitant stiuctures behind it 

The c ncoid caitilage veiy closely lesembles a signet-ung (hence its 
name), and is situated below the tliyioid caitilage, with the hoop of the 
ling foiward and in close contact with the top ling of the tiachea The 
postenoi, hioad, seal-like poition of the cricoid caitilage is two and a 
half centimeties, 01 an inch, in depth, and is leceived into the mteival 
between the postenoi borders of the alee of the thyroid caitilage The 
nanow lioop-like poition of the encoid caitilage can leadily he felt sub- 
cutaneously, being piomment in lean and in fat peisons at all periods of 
life, and is tlieiefoie always a reliable landmailc m the antenor legion 
of the neck The suiface of the uppei boidei of the cncoid caitilage is 
dnected obliquely upwaid and backward, and gives attachment to the 
cnco-tliyioid membiane, which is thickei in fiont than at the sides and is 
composed mainly of yellow elastic tissue Outwardly on each side theie 
is an elevated facet, which articulates with the mfenoi coinu of the thy- 
roid caitilage, and, being piovided with a synovial membiane and a cap- 
sulai ligament, foims a distinct joint which allows of a 1 evolving motion 
between the two caitilages On the uppei boidei of the bioad postenor 
poition tlieie aie also two oval convex sui faces foi aiticulation with the 
bases of the aiytenoid caitilages, the intei vening cavity being occupied by 
the aiytmnoideus piopnus muscle The aiytenoid caitilages aie so called 
because when appioximated by the action of the lattei muscle they lesem- 
ble the mouth of a pitcliei They are pyiamidal m foim, and play an 
unpoitant pait m the mechanism of the larynx These cartilages aie 
symmetucally placed upon the upper and back suiface of the cncoid 
caitilage, and theiefoie occupy the uppei pait of the mteival between 
the postenoi holders of the aim of the tliyioid cartilage Their apices 
aie dnected backuaid and inward, while then antenoi and posterior 
sui faces aie respectively convex and conca%e Then mnei surfaces aie 
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neaily flat, and face each othei, being coveied by the lining mucous 
membiane The postenoi suifaces affoid attachment to the mytcenoideus 
muscle The antenoi suifaces aie nregulai, and afford attachment to the 
tliyi o-ai y toenoideus muscle on each side and to the fold of mucous mem- 
biane called the uppei 01 false vocal coid Wheie the anterior suiface 
lests upon the cucoid caitilage tlieie is a jiomted angle (the vocal piocess), 
to which is attached the hue vocal coid Each apex is surmounted by a 
nodule, the coi mcalum laujngis (of Santonin), which serves to continue 
the aiytenoid caitilage upwaid and inwaid 

The epiglottis is a thin, oval, leaf-shaped plate of fibro-caitilage, the 
fiee lounded maigin of which can usually be seen thiougli the mouth when 
the tongue is piotiuded (Plate I$g 4, No 17), and selves as a tiap- 
dooi to close the glottis against the intiusion of food in deglutition Its 
lowei end is long and nanow, and connected by the thyi o-epiglottic liga- 
ment to the angle of the thyioid cartilage just below the median notch 
between the two aim and above the vocal coids A fibious connection also 
exists between it and the jiostenoi surface of the liyoid bone, — the hyo- 
epiglottie ligament The mucous membiane is extended fiom the base and 
sides of the tongue upon the antenor suiface of the epiglottis m thiee folds, 
constituting the median, light, and left glosso-cpi glottic ligaments The 
postenoi suiface is coveied with a uurnbei of little mucous glands lodged 
in depiessions, and its mucous membiane is leflected upon each side, m 
loose folds, to the aiytenoid caitilage, foimmg the ai yteno-epiglottic folds 
The function of the mucous glands is to keep the adjoining paits moist 
they aie peculiaily apt to become inflamed in those who speak much m 
public, and aie the seat of “ clergyman’s soie tin oat” The laxity of the 
ai yteno-epiglottic folds is due to the quantity of aieolai tissue in their 
locality, which allows of consideiable swelling m acute laiyngitis, and 
becomes the seat of the dangeious condition known as “oedema of the 
glottis” Foi eign bodies of consideiable size also often become retained 
foi long penods of time within these folds of the mucous membiane 
Within the ai yteno-epiglottic folds theie aie small whitish nodules of 
caitilage, one on each side, m immediate relation to the apex of the 
arytenoid caitilage, and known as the cuneifoim, (oi IF? isbeifs) caitilages 



THE REGION OF THE LARYNX 


179 


Occasionally there aie found minute aceessoiy cartilaginous plates situated 
near the antenoi boideis of the vocal couls m the female laiynx, to 
which has been attnbuted the power of the singing voice m the so- 
called “head-notes” (Seiler) The principal cartilages of the laiynx, the 
tliyioid, the cneoid, and the aiytenoid, aie of the hyaline vanety, and 
have a tendency to ossify in old age, hut the epiglottis, the comicula, and 
the cuneifoim caitilages do not change, being composed of yellow fibro- 
elastic tissue Between the caitilagmous fiamework and the mucous lining 
tlieie is a layei of elastic connective tissue, called the laiyngeal fascia 
To one looking down into the cavity of the laiynx the mucous mem- 
biane piesents, 111 the middle line, below the epiglottis, an elevation known 
as the cushion , 01 pulvmai , of the epiglottis, fiom which a crescentic fold 
aiches downward on each side enclosing some fatty tissue and ligamentous 
fibies, the supenoi thyi o-ai ytenoid ligaments, or false vocal coids Below 
these theie is anothei pan of moie piomment folds, which extend on 
each side from the antenoi angles of the bases of the arytenoid carti- 
lages to the sides of the middle thyroid fossa These are composed of 
fibio-elastic tissue, the inferior thyi o-ai ytenoid ligaments, 01 tiue vocal 
coids, and are coveied with a veiy tlnn and closely-adheient layer of 
mucous membiane, tlnough which then fiee mnei margins appear as 
white glistening bands The spaces between these uppei and lowei pro- 
jections on each side aie called the venti teles of the laiym, which are 

< 

lecesses opening into a small pouch, the sacculus laiyngis {of Moigagm), 
and allow freedom to the vibrations of the true vocal coids Each sacculus 
ascends between the uppei fold and false vocal coid and the inner suiface 
of the thyioid caitilage neaily to its upper boidei and at the side of the 
epiglottis It contains a numbei of folhculai glands, whose secietion 
lubucates the true vocal coids tlnough the action of the so-called com- 
picssoi saccuh laiyngis muscle The stiength and depth of sound aie 
piobably due to the development of the venti ides 

The opening in the cavity of the laiynx between the mfenoi or tiue 
vocal coids is the glottis It is of tuangulai foim, with the apex forward 
"N hen the parts aie at lest, but vanes m shape, and becomes conti acted 
01 dilated, accoidmg as the vocal coids aie lendeied tense 01 relaxed by 
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musculai action Tlie glottis begins m a point at the back of the thyroid 
caitilage, and is bounded on each side by the mnei edges of the tme 
vocal coids and by the inteival between the aiytenoid caztilages It is 
limited behind by the mucous membrane leflected ovei the arytsenoideus 
muscle. The antenoi poition of the opening, between the vocal coids, is 
called the vocctl cut cci, and the postenoi poition, between the aiytenoid 
cai tilages, the leqmaloiy aica The length of the glottis varies m the 
male and the female, being, aftei pubeity, m the foimei a little less 
than two and a half centnneties, 01 an inch, and in the latter about two 
centimeties, 01 tlnee-quaiteis of an inch The width depends upon the 
degree of dilatation or conti action of the vocal coids. When they are 
at lest the widest pait does not exceed foui 01 five lines in the male and 
two 01 thiee lines in the female hence the name ouna glottichs, 01 chink 
of the glottis In speaking 01 singing the glottis is nai rowed and the 
vocal coids aie neatly paiallel Below the tine vocal coids the cavity of 
the lai3nix widens, becoming neaily cnculai at the lowei maigin of the 
cncoid caitilage The vocal coids measuie m the adult male a little over 
twelve millimetres, 01 half an inch, and m the female a little less At 
pubeity they undeigo maiked modification with the development of the 
lest of the vocal appaiatus 

The %nt'nnsic muscles, which act upon the laiynx and are especially 
concerned 111 pioducmg changes m the vocal coids by which they modify 
the voice, aie ananged in foui pans, — the crico-thyioid, the thyro- 
arytenoid, the jiostenoi and lateial enco-aiytenoid, on each side, and a 
single one m the middle, the ^aiytaenoideus piopnus muscle The cnco- 
thyroid muscles (Plates ^3 , 6 ancf 2o) anse fiom the fiont and sides of 
the cncoid cartilage and pass obliquely to be mseited into the infeiior 
bordei and cornu of the thyioid caitilage on each side Acting from 
above, these muscles laise the hoop of the cncoid caitilage, and theieby 
depiess the aiytenoid caitilages so as to stietch and lender tense the true 
vocal cords, the thyioid caitilage being at the same time fixed by the 
extnnsic thyio-liyoid muscles (page 236) 

The crico-thyioid muscles receive then motor influence from the 
external biancli of the supenoi laiyngeal neive, being the only muscles 
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of the laiynx supplied by that nerve, while the rest of its blanches, being 
sensory, aie distnbuted to the mucous lining membiane of the oigan 
There are connecting filaments, howevei, between the supenoi laiyngeal 
neive and the mfenor 01 lecunent laryngeal neive, which furnishes all 
the othei intrinsic laryngeal muscles with motion 

The thyi o-arytenoid muscles each consist of two flat ovei lapping por- 
tions The outei poitions anse from the tliyioid alse and the contiguous 
poition of the cuco-tliyroid membiane, and pass backward to be mseited 
by some tiansverse fibies into the aiytenoid cartilages, and by some 
oblique fibres into the aiyteno-epiglottic folds, a few of the lattei fibies 
passing to the epiglottis on each side and being theiefoie sometimes called 
the thyro-epiglottic muscles The mnei poitions anse fiom the antenoi 
attachment of the true vocal coids and the adjacent fossa of the tliyioid 
caitilage, and, passing backward, are mseited into the antenor angles of 
the bases of the aiytenoid caitilages Then fibies mn paiallel with the 
tiue vocal cords, many of them blending with the tliyio-arytenoid liga- 
ments m then substance, the vocal fibies and others radiating beneath the 
mucous membiane ovei the ventricles of the laiynx Owing to the 
diveisity of ongm of their fibies, the tliyio-aiytenoid muscles are veiy 
complicated m then action Then mam use is to diaw forwaid the 
aiytenoid cartilages and thus to lelax the vocal coids, but, owing to 
the connection of then mnei poitions with the coids, the degiee of 
tension of the lattei is supposed to be modified by the independent action 
of the vocal fibies of the muscles The successive action of the vanous 
fibies m unison on both sides pioduces a lotation of the aiytenoid cai tr- 
iages mwaid, so that the rnna glottidis is nairowed and the vocal coids 
aie approximated, assuming the position necessary for phonation 

The postenoi ci ico-ai yieiioid muscles anse fiom the flattened surfaces 
on the cucoid caitilage on each side of the postenoi median ridge Their 
fibies aie also ananged m segments, most of them converging to the 
outei angles of the bases of the aiytenoid cartilages, but some of the 
lowest fibies often pass to be mseited into the mfenoi coinua of the 
tliyioid caitilage The action of these muscles is brought into play at 
each inspiration dunng life, and serves to rotate the arytenoid caitilages 
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PLATE 26. 


Figure 1. 


The sternum and costal cartilages removed to show the 
pleura; to the pericardium 

1 The right pneumogastnc none 

2 The right recurrent Ian ngeal non c 

3 The innominate arterj 

4 The right innominate v ein 

5 The superior v ena cava 

C The costal surface of the right pleural sac 
7 The sternal end of the right fifth nb 
S The right pleural sfnus ov erlapplng the pericardium 
9 The sternal end of the right sixth rib 
10 The upper surface of the diaphragm 


anterior mediastinum, and particularly the relations of the 

11 The left pneumogastnc nerve 

12 The left scalenus milieus muscle 

13 The left subclav inn artery 

14 The left 'ubclnvian vein 

15 The left innominate vein 
10 The left pleural sae 

17 Tlie pericardium over the great vessels at the base of 

the heart 

18 Tlie pericardium over the right ventricle of the heart 

19 The stcninl end of the left fifth nb 


Figure 2 

Dissection of the vascular system of the foetus (at five months and a half) 

!v B The injection was introduced by the umbilical vein, and the photograph represents tlie actual si 7 e 


1 The right common carotid arterv, pneumogastnc 

nerve, and jugular v ein 

2 Tlie innominate artery 

3 The entrance of the superior vena cava into the right 

auricle of the heart 

4 The right lung in the back vv nil of the thoracic env ity 

5 The ductus venosus passing into the inferior vena 

cava 

G The inferior vena cava 
7 The hepatic veins 
S The portal vein 
9 The umbilical v ein 
10 The umbilical cord 

J1 The left common carotid artery and Jugular vein 


12 Tlie nrcli of the aorta, showing the origin of the great 

arteries 

13 The ductus artenosus 

14 The left branch of the pulmonary artery 

15 The pulmonary nrtery 

1G The left lung m the back of the thoracic cavity 

17 Tlie heart, with the right nnd left coronary v essels 

18 Tlie diaphragm 

19 The abdominal aorta 

20 The left kidney 

21 The left renal vein 

22 The right hypogastric artery 

23 The bladder 

24 The left by pogastnc artery 


Figure 3 


Dissection of a child, three weeks after birth, showing especially the relations of the thymus gland and the supra 
renal capsules 


1 The crico thyroid nrteries 

2 The cricoid cartilage 

3 The thy roid bodv 

4 The Tight internal mammary artery and veins on the 

inner surface of the wall of the thorax, which is 
reflected outward 

5 Tlie right innominate v ein 

6 The thy mus gland ov erlying the arch of the aorta and 

the left innominate vein 

7 The right lung 

8 Tlie right auricle of the heart 

9 Tlie right supra renal capsule 
10 The right renal vein 


11 The right kidney 

12 The inferior v ena cavn 

13 Tlie left common carotid artery nnd jugular vein 

14 Tlie left internal mammary vessels on the inner surface 

of the thoracic wall, reflected outward 

15 Tlie pulmonary artery 
1G The left lung 

17 The right v entricle of the heart 

18 The left supra renal capsule 

19 The abdominal aorta 

20 The hiium of the left kidney 

21 The branches of the superior mesenteric artery 


Figure 4 


Photograph of a preparation (in the author s cabinet), showing a remarkable disposition of the heart and indc 
pendent origins of all of the great v e'sels from the root of the aorta 

D B— This specimen was removed from the body of a young man, nged twenty seven yenrs who died from phthisis 
There is no arch to the aorta nnd the position of the heart, when discovered, was vertical within the thorax, ns shown 
in the figure there is only one auricle and one v entricle No other abnormality of the arteries was found in the body 


1 The right external carotid artery 

2 The right internal carotid artery 

3 Tlie right superior thyroid artery 

4 The right common carotid artery 

5 The right thv roid axis 

G Tlie independent origin of the right subclavian artery 

7 The left external carotid artery branching into the 

lingual facial and temporal arteries 

8 Tlie left internal carotid artery 


9 The left superior thyroid artery 

10 The left common carotid artery 

11 The left vertebral artery 

12 The left transversahs colli and supra scapular arteries 

13 The left subclavian artery 

14 The independent origin of the left subclavian artery 

15 The auricle of the heart 
1G The ventricle of the heart 
17 The descending aorta. 
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by di awing then outer angles toward the middle line, and consequently 
then antenor angles, to which the vocal coids are attached, fiom the 
middle line, so that the lima glottidis is dilated The lateral ci wo- 
rn ytenoid mmoles aie much smaller than the postenoi They can be seen 
only by removing the alse of the thyioid cartilage They anse fiom 
the sides of the uppei boidei of the cricoid caitilage, and are inserted 
by then conveigmg fibies into the outer angles of the bases of the 
ai ytenoid caitilages m fiont of the postenor cnco-ai ytenoid muscles They 
serve to diaw the aiytenoid caitilages inwaid and foiward, and thus to 
appioximate and lelax the vocal coids The single arytenoid muscle is 
attached to the postenoi sui faces of the aiytenoid cartilages, and mainly 
consists of tiansverse fascicles, which serve to draw them together and 
thus cause the contraction of the lima glottidis There are other mus- 
cular fibres, intimately connected with the foimei, which arise fiom the 
outer angles of the arytenoid cartilages and ascend obliquely fiom side 
to side, so that they cioss one anothei, some to be attached to the apices 
of the opposite aiytenoid caitilages, while otheis aie continued within the 
aryteno-epiglottic folds to the sides of the epiglottis and are theiefoie 
sometimes called the ai yteno-epiglottic muscles The lower fasciculi of 
the lattei constitute the compressor saccuh muscles (of Hilton ), alieady 
referred to Throughout the folds of the mucous membiane in relation 
to the epiglottis there aie other bundles of muscular fibres, sometimes 
more developed than at other times, the functions of which have given 
rise to much speculation , but they aie of little comparative importance, 
having piobably nothing to do with the modification of the voice, but 
rather assisting the constuctmg influences upon the epiglottis m swallowing 
At puberty these muscles aie not so rapidly developed as the cartilages, 
and it is owing to this that the so-called “change of voice” occurs 
These muscles become strongei with piactice, accoiding to the effoits 
of smgeis and speakers 

The extrinsic muscles of the larynx aie those which are attached to 
the hyoid bone and thyioid cartilage, which they serve to fix so that the 
lntimsic muscles can act They are described with the anterior legion 
of the neck 



184 


the region of the larynx 


The m tei les of the laiym aie derived fiom the supenor or descending 
thyroid blanch of the external caiotid aiteiy and the mfenor 01 ascending 
thyroid branch from the thyroid axis of the subclavian artery. The 
supenoi thyroid fuimshes most of the blood-supply to the larynx by 
means of the supenoi laiyngeal aiteiy, which mns inward beneath the 
extnnsic laryngeal muscles, and, after passing between the middle and 
infeiioi pliaiyngeal constuctoi muscles (page 173), penetiates the thyro- 
hyoid membiane and sends blanches to the intrinsic muscles and mucous 
membrane Sometimes this vessel perforates the ala of the thyioid caiti- 
lage Its radicles anastomose fieely with those of its fellow and with those 
from the mfenor thyroid arteries, so that the mucous membrane is veiy 
vascular, as is demonstiated by the rapid engorgement and change fiom the 
oidmaiy pink coloi to a bright led m consequence of the slightest nuta- 
tion The external continuation of the superior laryngeal artery descends 
to the mfenor border of the thyroid cartilage, close to which it couises 
ovei the cnco-thyioid membiane and is heie called the crico-thyi end arteiy 
(Plates 20, 23, 24, and 25) This vessel forms a little communicating loop 
with its fellow from the opposite side, which ordinarily is veiy insignifi- 
cant, and, as the loop itself is neaier to the thyroid caitilage than the 
cricoid, it can be avoided in an emeigency operation foi laiyngotomy by 
introducing the knife with the blade paiallel to and just above the upper 
bordei of the cncoid caitilage and then turning the cutting edge down- 
waid toward the middle line Occasionally, however, the cnco-tliyroid 
aitery is quite laige (Plate 24, Fig 2, No 30), oi theie may be present an 
anomalous branch fiom the supenor thyroid arteiy (Plate 25), occupying 
its position . so that, if time peimits, it is safer not to open the laiynx with- 
out making a preliminary cutaneous incision and exposing the cnco-thyi oid 
membiane for examination In childien the cnco-tliyroid space is very 
small, and the hoop of the cricoid cartilage must be cut through if it is 
desired to insert a canula The mucous lining at the top of the trachea 
is so loose that a canula may be intioduced between it and the membrane 
instead of entenng the trachea This in fact has happened at the hands 
of skilful opeiatois The veins of the laiynx accompany the aitenes, and 
teimmate in the supenoi, middle, and mfemoi thyioid veins 
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The nerves of the larynx aie the blanches of the supenoi 01 descending 
and mfenoi (lecunent) 01 ascending laiyngeal blanches of the pneumogas- 
tucneive The supei lor laryngeal nerve anses fiom the mfenor ganglion 
of the pneumogastrie neive, descends by the side of the pharynx between 
the middle and inferior constnctoi muscles, m close company with the 
supenoi laiyngeal aiteiy, and divides into the internal and external 
laiyngeal neives The internal laryngeal nerve penetiates the thyio- 
hyoid membiane, with the internal bianch of the aiteiy, and endows 
the mucous membiane tlnoughout the laiynx with sensibility, which is 
normally veiy acute m the folds about the epiglottis, so that the entiance 
of the an -passage is guaided against the dangei of food passing the wiong 
way in the act of deglutition Wlienevei a foieign body, such as a ciumb 
oi a fish-bone, touches the mucous membiane of the laiynx, it induces a 
spasmodic cough and an mvoluntaiy attempt to expel it The sensibility 
of the lining mucous membiane is, howevei, vanable, and it is lemarkable 
that when foieign bodies aie letamed within its folds their piesence is 
not only toleiated, but the patient in a little while becomes unconscious 
of them It is owing to this fact that the modem method of “ intubation” 
for the lelief of stenosis of the laiynx is at all feasible It is probable, 
too, that the usual sensibility of the mucous membiane is diminished 
when the paits are cedematous fioin inflammation The branches of the 
internal laryngeal neive form plexuses beneath the epithelial layei of 
the mucous membiane, teiminate eithei in end-bulbs or bodies resembling 
the taste-buds of the tongue, and are sui rounded with ganglionic cells 
Theie aie fewei of these in lelation to the tiue vocal coids than elsewheie 
m the laiynx This nerve is connected with the mfenoi laiyngeal neive 
by a filament which passes downwaid behind the ala of the thyroid 
cai fcilage, and anothei filament usually pieices the arytsenoideus muscle, 
probably supplying it The external laiyngeal neive, after descending 
beneath the depiessoi muscles of the laiynx, supplies mainly the cuco- 
thyroid muscle It furnishes a twig also to the adjacent lobe of the 
thy 1 oid body 

The mfenor (oi recunent) laryngeal neives anse fiom the pneumo- 
gastnc neives at the loot of the neck (Plates 32, 33, 35, and 40), but 

24 **0 
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differ in then relations upon the two sides The right mfeiioi laryngeal 
nerve leaves the pneumogastuc at the lower border of the subclavian 
arteiy, near its ongm from the innominate artery, and takes an oblique 
course upwaid unde? the subclavian and mfenoi tkyioid artenes to the 
side of the tiachea The left infenor laiyngeal neive leaves the pneumo- 
gastnc at the lower boidei of the aich of the aoita, about the commence- 
ment of its descending poition, and winds upwaid unde? it toward the 
trachea On both sides the neives occupy the gioove between the trachea 
and the oesophagus (Plate Fig 2), and enter the laiynx beneath the 
mfenoi constuctoi muscle, sending branches to all the mtnnsic laryngeal 
muscles except the cnco-thyioid, as already stated (page 180) 

The ? ecu? rent couise of the mfenor laiyngeal neives has attracted 
the attention of anatomists fiom the time of Galen, and many diffeient 
explanations foi it have been offeied It is probably due to the vanations 
that take place commensurate with the developmental changes m the 
branchial apparatus of the embryo m this legion, and the no? mal courses 
of these neives, upon the light and left sides, as above given, aie con- 
sequent upon the relations of the gieat aitenes at the loot of the neck 
It has been observed that when these aitenes vaiy m then ongm, especially 
the right subclavian, the light mfenoi laryngeal neive is not recunent, 
but leaves the right pneumogastric opposite the cricoid cartilage 

The lymphatic vessels of the laiynx accompany the veins and end m 
the deep cervical lymphatic glands about the lateial lobes of the thyioid 
body 

Being situated between the tiachea and the hyoid bone, which sup- 
ports the tongue, the laiynx is consequently suboidmated to the move- 
ments of that oigan The mobility of the laiynx is necessary foi the 
acts of swallowing and speaking Dunng the lattei act the larynx is 
laised m the emission of high sounds and lowered m that of deep sounds 
Duiing swallowing, the larynx is raised upward and foiwaid In moving 
foi waul it opens the orifice of the gullet so that it can receive the bolus 
of food, and in moving upwaid it meets the base of the tongue, which 
closes the epiglottis ovei the glottis so that paitieles of the food cannot 
entei the lespuatoiy appaiatus The mobility of the larynx lenders 
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opeiations on tlie oigan veiy difficult, and it is essential m all such 
that the organ should be fiist steadied as much as possible 

The tiachea is described with the antenoi legion of the neck 
(page 236) 

THE REGION OF THE NECK 

The skeleton of the neck (Plates 1 and 28) is so well coveied by the 
surrounding soft structures (Plates 12 and 14) that its piominences aie 
less conspicuous to external observation than those of any othei legion 
of the body The lelations of the component paits of the neck are con- 
siderably influenced by the position of the cianium, which is supported, 
somewhat behind its axis, upon the most flexible poition of the veitebral 
column It should be remembeied that a line diawn from side to side 
m front of the mastoid piocesses will bisect the condyloid processes, and 
that the uppei-jaw teeth aie on a hue with the foiamen magnum at the 
base of the skull If a horizontal section of the neck is made about the 
level of the fifth cervical vertebra (Plate 14, Fig 1, No 1), the segment 
of the body of that veitebra will be found in the antenor pait of the 
section, together with the gullet, windpipe, great vessels, neives, and glands, 
while the muscles which hold the head erect upon the spine will occupy 
puncipally the posterior part 

The bony landmarks of the neck are veiy few, but they are veiy 
important They can be ascei tamed by pressure or manipulation, and 
by changing the relative positions of the head and trunk 

When the body is upright, with the shouldeis squared and the head 
held so that the face looks straight forwaid, a line diawn obliquely fiom 
the occipital piotubeiance along the body of the lower jaw to the chin 
is about paiallel with a line drawn fiom the lower border of the first dorsal 
veitebra to the top of the sternum, and these two lines may be consideied 
as the upper and lowei limits of this legion The atlas vertebra cannot 
be felt at the back of the neck thiough the external paits, but by bending 
the head foiwaid or backwaid the spmous piocesses fiom the second 
to the seventh ceivieal veitebra can be leadily detected The seventh 
veitebia is always so well maiked (Plate 1, No 15) that it has received 
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PLATE 27. 

A topographical survej of the anterior surface of the body of a well de\ eloped adult male, with especial reference 
to the clinical stud} of the relations of the thoracic and abdominal viscera Also show ing the relations of the hones to 
the surface of the right upper extremity, and the localization of the areas of distribution of the sensor} ncnes on the 
anterior surface of the left arm and forearm 


1 The apex of the right lung above the clavicle 

2 The position of the innominate artery 

3 The position of the greater tuberosit} of the humerus 

4 The position of the head of the right humerus 

5 The position of the lesser tuberosit} of the humerus 

6 The approximation of the lungs oier the root of the 

heart, in full inspiration 

7 The junction of the right third costal cartilage with the 

sternum, corresponding to the position of the base 
of the heart 

8 The position of the aortic semilunar valves 

9 The position of the right aurieulo \ entncular valve 

10 The right nipple 

11 The position of the upper surface of the lner in rela 

tion to the right arch of the diaphragm 

12 The position of the lesser cunature of the stomach 

13 The extent to which the Ion er lobe of the right lung 

descends m full inspiration, parallel with the lower 
border of the cartilage of the sixth rib 

14 The cartilage of the right sei enth rib 

15 The position of the right lobe of the liter 

16 The internal cond}le of the right humerus 

17 The position of the fundus of the gall bladder, m rela 

tion to the right eighth costal cartilage 

18 The position of the head of the radius 

19 The position of the lower portion of the right Kidney 

20 The position of the Ion er portion of the inferior vena 

cava 

21 The superior anterior spine of the right ilium 

22 The position of the ctecum and the \ ermiform appen 

dix 

23 The position of Poupart’s ligament 

24 The head of the right femur 

25 The greater trochanter of the femur 

26 The lesser trochanter of the femur 

27 The apex of the left lung above the clavicle 

28 The cutaneous area of the distribution of the external 

supra clai lcular nen e 

29 The supra sternal notch 

30 The position of the left common carotid arter} 

31 The position of the left subclavian artery 


32 The ridge between the manubrium and the gladiolus 

of the sternum 

33 The position of the pulmonar} artery 

34 The position of the semilunar vale es of the pulmonary 

artery 

3o The position of the left aurieulo \ entricular valve 

36 The area of the distribution of the lesser cutaneous 

nerie 

37 The cutaneous area of the distribution of the circum 

flex nene 

38 The left nipple 

39 The junction of the left fifth rib mth its cartilage 

40 The normallposition of the apex beat of the heart 

41 The cutaneous area of the distribution of the intercosto 

humeral nen e 

42 The tip of the ensiform cartilage 

43 The extent to which the loner lobe of the left lung 

descends in full inspiration 

44 The cartilage of the left seventh nb 

4o The cutaneous area of the distribution of the internal 
cutaneous nerve 

46 The position of the spleen in relation to the left eighlh, 

ninth, and tenth ribs 

47 The position of the stomach in relation to the anterior 

w all of the abdomen 

48 The cartilage of the left ninth rib 

49 The position of the lower portion of the left Kidney 

50 The position of the abdominal aorta in relation to the 

body of the second lumbar vertebra 

51 The umbilicus 

52 The cutaneous distribution of the musculo cutaneous 

nerve on the anterior surface of the forearm 

53 The lower part of the cutaneous area of the distnbu 

tion of the musculo spiral nerve 

54 The position of the sigmoid flexure of the colon 

55 The position of the internal abdominal opening 

56 The lower part of the cutaneous area of the distnbu 

tion of the musculo cutaneous nerve 

57 The position of the external abdominal opening 

58 The upper part of the cutaneous area of the distnbu 

tion of the radial nerve 
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the special designation of tlie vei tebra prommens Owing to the obliquity 
of the spinous piocess of the fifth veitebra, it is on a level with the disk 
between the bodies of the fifth and sixth On the sides the transverse 
piocess of the atlas veitebia can he felt in fiont of and below the mastoid 
piocess, and by deep piessure m the supia-clavicular fossa the tiansveise 
piocess of the seventh veitebia can be distinguished About a fingei’s 
breadth above the latter, the head being moved from side to side, the 
anterior tubercle of the sixth veitebra is perceptible to the touch, which, 
because of its 1 elation to the ovei lying caiotid aitery, is known as the 
“ carotid tubercle ” 

In the fiont of the neck the hyoid bone and the external cartilages 
of the larynx, the tliyioid and cucoid, offer leliable indications to the posi- 
tion of the deep vessels and adjoining paits, but, owing to the mobility of 
these stiuctuies, which peinuts of their accommodation to the efforts of 
swallowing and of foiced respiration, and to the changes of position m con- 
sequence of the flexibility of the eeivical veitebise, then relation to the 
chm above and to the top of the sternum below should be caiefully noted 
In the adult, when the head is m the eiect position, the body of the hyoid 
bone, with its gieatei cornua, can be felt just below the body of the lower 
jaw About two centimeties, 01 three-quarters of an inch, below it is the 
top of the thyroid cartilage, the anterior notch of which, or pomum Adaim, 
is recognizable, — but always moie piomment m the male than in the female 
At the lowei border of the tliyioid cartilage there is a depression coire- 
spondmg to the crico-thyroid membrane, which intervenes between it and 
the hoop of the cucoid cai tilage (page 177) The lattei is the most im- 
portant landmaik m the antenor part of the neck, as it is easily detected 
m fat as well as in lean peisons, of both sexes, and at all periods of life 
In dialing a comparison between the relative bearing of these paits in 
the child and in the adult, it should not be ovei looked that the larynx is 
undeveloped befoie pubeity, and that the changes in the jaws as to the 
size and shape of their rami and the progiessive development of the 
alveolar processes have much to do with the relative position of some of 
the paits m the vicinity In bending back the head in the adult 
(Plate 53, Fig 1, and Plates 23 and 24), the space between the top of 
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tlie sternum and tlie dim is about double tbat which it measuies when 
the bead is m the natuial position, and it is clnefly meieased between tlie 
cbm and the ciicoid caitilage In the child, howevei, with the head 
similaily placed the space is meieased between the cncoid cartilage and 
the top of the steinum, because m the child the cricoid caitilage occupies 
relatively a highei position m the neck, owing to the diminutive size of the 
larynx As the laijmx becomes developed, the cricoid caitilage is depressed 
towaid the steinum, and the tiachea, as well as the othei parts of the neck, 
assumes the adult auangement The distance between the cncoid cartilage 
and the steinum is not moie than four centimeties, or an inch and a half, 
m the ordmaiy carnage of the head, and when the neck is stretched it is 
increased veiy little ovei twelve millnneti es, 01 half an inch The uppei 
poition of the tiachea can usually be felt just below tlie cncoid cartilage, 
but its sepaiate lings aie indistinguishable, m consequence of the trachea 
receding as it descends, so that at the loot of the neck it is at a con- 
siderable distance fiom the suiface (Plates 24 and 25) When the head 
is upnght the cncoid caitilage is about opposite the spine of the fifth 
cervical veitebia (Plates 1 and 12) , when the head is bent backwaid, so as 
fully to extend the neck, the cncoid caitilage is raised opposite the fouith 
veitebia, and when the head is bent foiwaid until the chin touches the 
bieast the cncoid cartilage is depiessed, and conesponds to the sixth 
veitebra. The geneial development of the neck vanes in different indi- 
viduals, being commensuiate with the statuie 

The difference m the length of the neck m the adult is sometimes more 
apparent than leal, frequently resulting from some peculiarity m the con- 
formation of the shouldeis Its bieadtk is often vanable In clnldien the 
comparative length of this legion is due to the slight development of 
the face, the laiynx being connected with the tongue and the hyoid bone, 
and it is impoitant to note that m childhood the toji of the manubrium 
steini is highei m l elation to the vertebial column than m the adult 
The skin ovei the antenoi portion of the cervical legion is thin, 
delicate, and veiy elastic, being so loosely attached by the superficial 
fascia to the deep fascia enveloping the underlying stiuctures that it is 
leadily laised m folds The amount of fat m the subcutaneous tissue 
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vanes in diffeient localities, but it is apt to become diffused above tlie 
liyoid bone, wheie it foims tlie ledundancy called “double chm ” In 
marked contrast to the skin in fiont is that ovei the nape of the neck, 
wheie it is veiy dense and adherent to the sheaths of the muscles beneath, 
so that when the head is turned backwaid the skin is tin own into paiallel 
tiansveise folds (Plate 53, Fig 1) The peculiar toughness and low vas- 
culanty of the superficial fascia m the lattei locality lendei it liable to 
become the seat of caibuncle, in consequence of which it is sometimes 
called the “ caibunculai tissue ” 

In close connection with tlie skin m fiont and at the sides of the 
neck is the thin cutaneous muscle called the platysma myoides (Plate 17, 
No 7, and Plate 23, Fig 1, No 9) This muscle usually anses fiom the 
skm over the clnn, the body of the jaw, the cheek, and the masseteric 
fascia, its fibies descending outwaid and foiming a continuous sheet, which 
is spiead over the lateial portion of the neck and is mseited into the subcu- 
taneous tissue ovei the pectoralis major and deltoid muscles A few of the 
fascicles of the uppei poition blend with the tissues about the angle of the 
mouth and ladiate backwaid, being sepaiated fiom the lest of the muscle, 
and foimmg the musculus itsonus (page 121) Antenoily the fibies are 
veiy sparse and thin and cioss those of the opposite platysma, and below 
the chm they aie frequently developed into musculai slips, forming the 
so-called sphmctei colli This muscle selves as a protective covering to the 
neck It is supplied with neives from the ceivical jilexus and the cervical 
bianch fiom the facial neive, over which it lies Within the meshes of 
the platysma the external jugular vein appears, when it holds its usual 
couise, in a line fiom the angle of the jaw to the middle of the clavicle 
(Plate 17, No 5) The blue outline of this vein is almost always peicep- 
tible in life thiough the skm, and it is especially pionounced duung 
the acts of speaking, smgmg, and coughing Also when the breath is 
held and any gieat effoit is made, these veins, as well as those of the fore- 
head, become swollen When the platysma is lemoved, the deep cervical 
fascia is seen foimmg a close investment, having upon it the superficial 
blanches of the ceivical plexus of nerves and the external and anterior 
jugulai veins (Plate 23, Fig 2, No 34) The external jugulai vein is 
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foimed by the junction of the temporal and internal maxillary veins m 
the substance of the paiotid gland (page 134), at the lowei boidei of 
which it receives the tiansveise facial and postenor auncular veins It 
ciosses obliquely the steino-mastoid muscle, and geneially takes a peipen- 
diculai couise to about half an inch above the middle of the clavicle, 
wheie it pierces the deep fascia and tei inmates in the subclavian vein 
Sometimes this vein joins the common jugulai vein befoie it empties into 
the subclavian, m which case the external jugular follows along the pos- 
tenoi boidei of the stemo-mastoid muscle The external jugular has two 
pans of valves the lowei, near its teimmation, aie impel feet, but the 
upper, foui centimeties, 01 about an inch and a half, abo\e the clavicle, 
aie moie complete Neai the angle of the jaw the sulmaxillm y vein 
(Plate 18, No 17) establishes a communication between the external 
jugulai and facial veins 

The occipital vein joins the external jugular about the middle of its 
couise, and in the supia-elaviculai fossa theie is a confluence of veins 
which are tnbutanes to it fiom the scapulai region, and which aie of 
impoitance because they oveihe the subclavian aiteiy m the place where 
it is usually sought (Plate 17, No 8) The am iculai is magnus net ve 
turns lound the posterior bolder of the stemo-mastoid muscle wlieie the 
external jugular vein crosses it, and passes upward to the parotid gland 
in close pioxranty to the vein The supei jicial cervical nerve passes undei 
the vein at this point, and divides into cutaneous branches which supply 
the antenor suiface of the neck (Plate 18, No 26, and Plate 23, Fig 2, 
No 31) The antenor jugulai vein is usually insignificant, but it beais 
a compensating supplemental i elation to the external jugulai, being 
enlaiged when that vein is small oi deficient Tlieie are sometimes 
two antenoi jugular veins running side by side along the antenoi median 
raplie of the neck, having short cross links between them above the 
sternum The anterior jugular ends either m the external jugular or 
in the subclavian beneath the sternal end of the stemo-mastoid muscle 

The cutaneous nerves of the neck are the supeifieial branches of the 
cervical plexus, which is formed by the mtei communication of the ante- 
nor divisions of the four upper cervical neives under the stemo-mastoid 
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muscle, and cannot be displayed unless that muscle is turned aside (Plates 
20 and 21) 

The uppei ceivical neives, the most impoitant of which is the great 
occipital nerve, pertain moie especially to the nape of the neck (Plate 22, 
Fig 1, Nos 3 and 12) The neives which supply the anteiioi pait 
of the neck appeal at the posteuor boidei of the stei no-mastoid muscle, 
and aie ananged m blanches which pass upward, foiwaid, and downwaid, 
foiming what is sometimes called the pes anseunus cer vicis The gieat 
auriculai and superficial ceivical neives aie denved fiom the second and 
thud ceivical neives, and have been descnbed in connection with the 
external jugulai vein The small occipital nave comes fiom the second 
ceivical neive, and ascends along the postenoi boidei of the stei no-mastoid 
muscle to the back of the eai, communicating with the gieat occipital and 
postenoi auiiculai neives (Plate 53, Fig 1) It also sends a deep biancli 
to the spinal accessoiy neive The descending hi an dies aie denved fiom 
the tlmd and fouitli ceivical nerves, and divide into the sternal, clavicular , 
and acromial nerves, which supply the skin lespeetively in the neigliboi- 
liood of the sternum, clavicle, and aciomion (Plates 18, 19, and 23) The 
ceivical biancli of the facial neive (Plate 19) pierces the deep fascia at 
the paiotid gland, and, passing neai the angle of the jaw, aiches ovei the 
uppei part of the neck, supplying the platysma and the skin, and joins 
the supeificial ceivical neive 

Tlieie aie a few superficial lymphatic glands m i elation to the external 
and anteiioi jugulai veins which lie external to the deep ceivical fascia 

The deep fascia in the cervical region, as elsewlieie m the body, 
constitutes an aponeurotic envelope ovei all the deepei pai ts, binding 
them m position and pieseivmg then lelations to one anothei From 
its undei suiface aie 1 effected over each structuie piolongations peculiaily 
modified to suit then seveial functions, so that they aie encased m 
appiopnate sheaths In ceitam localities these piolongations aie moie 
strongly developed than in otheis, and by having special attachments play 
an impoitant pait m the mechanism of this complex legion In otheis 
they foim dense paititions so ananged that they offei protection against 
the evil effects of atmosphenc pressuie It should be undeistood that this 

25 
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is not an umntenupted membiane, consisting of complete laminae, and 
that not only is it modified and adapted to the 1 equipments of muscles, 
vessels, etc, but it is also heie and theie pieiced by vessels and neives 
upon which it is reflected, and thus establishes communications between 
its own lecesses and those of the adjacent legions, the tlioiax and the 
axillae 

The localities in which the deep fascia is paiticulaily stiong and 
resisting aie about the angle of the jaw, in fiont of the tiachea, and 
m the supia-clavieulai fossa The special attachments of this fascia are 
of intei est, as they often affoid an explanation of the couise which mattei 
takes when it foims in the neck, but much undue weight has been given to 
them m this lespect, foi they do not by any means always set up efficient 
bameis against 01 foim natuial passage-ways for the couise of pus as 
usually descnbed It is tine, howevei, that heie, as elsewheie, mflam- 
matoiy action may induce plastic thickening in the deep fascia which 
limits the giowth of tumois and modifies the dnection of then pi ogi ess 
The fascia is attached postenoily to the hgamentum nucli® and to the 
spinous piocesses of the ceivical veitebim, closely adheiing to the sub- 
jacent muscles at the nape of the neck, and passes forwaid until it leaches 
the stei no-m astoid muscle Theie it splits into two layeis, an external and 
an internal, which lespectively pass ovei and undei the stei no-mastoid 
muscle, and, uniting at its antenoi boidei, so as to foim foi it a distinct 
sheath, split again into lamellae, which in turn sepaiate into leaflets 
The external layei of the deep fascia is attached above to the mastoid 
piocess and adjacent pait of the occipital bone, to the zygoma, foi mi ng 
m 1 elation to the paiotid gland the paiotid fascia (page 130), and to 
the bolder of the lowei jaw In the middle line of the neck this layei 
blends with the conesponding layei fiom the opposite side and becomes 
closely connected with the body of the hyoid bone It forms sheaths 
for the stei no-hy oid and sterno-thyioid muscles, and is attached below 
to the clavicle and the top of the sternum Below the thyroid body the 
external layei of the fascia is divided into two lamellae, which aie 
mseited at the front and back bordeis of the top of the sternum, 
including the steinal attachment of the steino-mastoid muscle on each 
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side This conesponds to the supia-stemal notch, and the intei val 
between the layeis of fascia m this locality contains a few lymphatic 
glands embedded m a vanable quantity of fat, besides being tiaveised by 
the antenoi jugulai vein The internal layer of the deep fascia is veiy 
complicated, as it separates into many subdivisions, which aie m some 
instances piolonged to join conespondmg offsets fiom the fascia of 
the opposite side and in otheis to blend with the deep fascia of adjacent 
legions Above it is attached to the base of the skull, and extends fiom 
the styloid piocess to the angle of the jaw, foimmg the stylo-maxilla 1 ) y 
ligament It is prolonged, as the pieveitebial fascia , ovei the longus colli 
muscles, sepaiating them fiom the postenoi wall of the phaiynx, and 
descends behind the oesophagus into the thoiax, wheie it joins with the 
antenoi common spinous ligament It is extended across the tiachea 
undei the steino-thyioid muscles, and invests the tliyioid body 

The cellulai tissue between the preveitebial fascia and the phaiyngeal 
constuctoi muscles is loose, and the seat of post-phai yngeal 01 letio- 
phaiyngeal abscesses, which instead of opening into the pharynx aie 
often guided by the fascia behind the caiotid vessels to the outei suiface 
of the neck A lefiection of the pieveitebial fascia has an attachment 
to the tiansveise piocesses of the ceivical veitebiae which foims sheaths 
foi the scaleni muscles and extends ovei the coids of the brachial 
plexus of neives, to blend with the costo-caiotid membiane in 1 elation 
to the subclavius muscle The sympathetic neive is placed between the 
pieveitebial and post- phaiyngeal layeis of the fascia 

In lelation to the caiotid aiteiy, intei nal jugulai vein, and pmeumo- 
gastnc neive an expansion is given off fiom the undei suiface of the 
sheath of the steino-mastoid muscle which blends with a leaflet fiom the 
pie\eitebi al fascia and becomes considei ably condensed, so that it foims 
a common sheath foi these stiuctuies, which aie also sepaiated fiom one 
anotliei by delicate septa By means of the carotid sheath this layei of 
the deep ceivical fascia becomes continuous with the pencaidium, and the 
lieait thus iecei\es suppoit fiom both sides of the neck 

A lefiection of the fascia is looped ovei the intei mediate tendon of 
the omo-li^oid muscle, winch it binds to the first nb, and is piolonged 
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PLATE 28. 

Front view of a natural (ligamentous) skeleton of a European male aged thirty eight years, showing the landmarks 
with their relations to the surface coverings 


1 The right temporal ridge 

2 The right supra-orbital foramen 

3 The squamous suture 

4 The external angular orbital process 

5 The sphenoidal fissure in the back of the right orbit 

6 The infra orbital foramen 

7 The right malar bone 

8 The incisor teeth 

9 The angle of the lower jaw— the gonxon 

10 The mental foramen 

11 The right clavicle 

12 The manubrium stemi 

13 The sternal end of the first rib 

14 The second rib 

15 The junction of the cartilage of the third rib with the 

sternum (corresponding to the position of the base 
of the heart) 

16 The third rib 

17 The fourth nb (This line passes over the right nipple ) 

18 The right humerus 

19 The right fifth rib 

20 The right sixth nb 

21 The ensiform cartilage 

22 The right seventh nb 

23 The right twelfth nb 

24 The right eighth nb 

25 The right ninth nb 

2g The cartilage of the right tenth rib 

27 The right radius 

28 The antenor superior spine of the ilium 

29 The anterior inferior spine of the ilium 

30 The great sciatic foramen 

31 The lesser sciatic foramen 


32 The great trochanter of the femur 
S3 The llio femoral ligament over the capsular ligament 
of the hip 

34 The lesser trochanter of the femur 
3 d The left frontal eminence 

36 The glabella 

37 The nasion 

38 The sphenoidal fissure in the back of the left orbit 
89 The septum nasi 

40 The infra orbital foramen 

41 The ramus of the inferior maxillary bone 

42 The mental foramen 

43 The symphysis of the lower jaw 

44 The acromion process of the scapula 

45 The coracoid process of the scapula 

46 The sternal end of the first nb 

47 The venter of the left scapula 

48 The sternal ridge at the junction of the first and second 

pieces of the sternum 

49 The glndiolus 

50 The fourth nb (This line passes over the left nipple ) 

51 The junction of the left fifth nb with its cartilage 

(where the apex of the heart beats in life) 

52 The left sixth rib 

53 The cartilage of the left set enth rib 

54 The internal condyle of the left humerus 

55 The head of the radius 

56 The left radius 

57 The left ulna 

58 The left Poupart ligament 

59 The styloid process of the radius 

60 The left carpus 


N b — In this preparation, owing to the effect of drying, the second, third and fourth costal cartilages are not m 
the lines of their ribs, as they are found to be m the recent state Compare Plate 29 
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ovei the subclavian vessels into the axilla Back of the sternum theie 
is a continuation of this layer of the deep fascia, which passes along 
the antenoi mediastinum the pus fiom a ceivical abscess will sometimes 
travel along this route and point at the side of the xiphoid appendix on 
the suiface of the abdomen The arrangement of the layeis of the deep 
ceivical fascia m lelation to the top of the sternum, to the fiist 11 b, and 
to the clavicle is such that the soft paits at the upper opening of the chest 
aie protected against the piessuie of the atmospheie dui mg inspiration 
The deep ceivical fascia is not noimally stiong and unyielding, and 
cannot properly he compaied with the fascia lata, but it may become so 
undei the influence of piessure and inflammation, and in many instances 
where giowths 01 abscesses m this region have been influenced in their 
couise by the denseness of the sunounding fascia, the growth or abscess 
has itself induced the change This is especially noticeable where the 
moibid condition has become clnonic 

The steino-cleido-mastoid muscle (Plates 16, 18, 19, and 23) is the 
gieat musculai landmaik at the side of the neck, which selves as a guide 
to the position of the important vessels with which it is m immediate l ela- 
tion It anses by a thick, lound tendon from the upper and outer suiface 
of the mauubiiuni steim, internal to the stemo-claviculai joint, aud by a 
flat, fleshy, and tendinous ongm fiom the adjacent portion of the clavicle 
Between these ongins theie is a vanable intei val, which is filled with a 
double layei of the ceivical fascia The sternal fibres ascend ovei the 
stemo-claviculai joint aud join with the clavicular fibies, so that at the 
middle of the muscle its substance is stiong and somewhat contracted, but 
towaid its inseition it flattens out, to be attached to the mastoid process, the 
tempoial bone behind the piocess, and the contiguous pait of the uppei 
cuived line on the occipital bone The fibies composing the external and 
claviculai poitions, if carefully examined, will be found to ovei lap one 
anothei, so that the sternal fibies occupy the outei and moie conspicuous 
position, while the clavicular fibies aie deepei and mainly attached to the 
apex of the mastoid process These peculiarities of the mseitions of the 
fibies of this muscle explain the diffeient actions of which it is capable 
This will be bettei understood by lefenmg to the landmarks of the articu- 
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lated skeleton (Plate 1) than by refening to a detached skull (Plate 2), and 
it should be remem beied that a line drawn fiom one mastoid piocess to the 
othei will bisect the condyloid pioeesses, as pieviously stated, and that the 
vertical axis of the skull conesponds to a perpendiculai line from the veitex 
to the intei -mastoid line Oidinanly the united action of the two steino- 
mastoid muscles maintains the head in the eiect position with the face 
dneeted foiwaid, but if the action of the sternal fibies, which aie attached 
to the tempoial and occipital bones behind the mastoid piocess, is gieatest, 
the head will be tilted backward, with the face upwaid, while if the action 
of the claviculai fibies, which are mseited into the apex of the mastoid 
process, piedominates, the head will be bowed foiwaid This action is 
maiked in laismg the head fiom the lecumbent position, and both actions 
may be demonstiated by the application of eleetucal stimulation (Plate 53, 
Fig 1) In considenng the action of the stemo-mastoid muscle the expan- 
sion of the deep fascia, which connects the ujqrer pait of its antenoi boidei 
with the lowei jaw, should not be overlooked, foi it piobably assists ma- 
teiully the claviculai fibies The action of one stemo-mastoid muscle 
diaws the head obliquely toward the opposite shouldei, co-operating with 
the sjilenius muscle of the othei side The condition known as “wiy-neck” 
is geneially due to the spasmodic contiaction of one stemo-mastoid muscle 
When the head is fixed, the sterno-mastoid muscles elevate the sternum m 
foiced inspiration Each muscle is supplied pnncipally by the spinal 
accessory neive, which enteis close to the mastoid piocess, together with 
the stemo-mastoid bianch of the occipital aiteiy It also leceives nerves 
from the second and thud cervical neives, and aitenes fiom the supenoi 
thyroid and supi a-scapulai aitenes 

The side of the neck may be considered as divided by the oblique 
direction of the sterno-mastoid muscle into triangular spaces, the antenoi 
and posterior ceivieal triangles The antenoi ti tangle is mveited, its 
base being formed by the body of the lowei jaw, and its sides by the 
middle line and the antenoi bolder of the stemo-mastoid Tli e postenoi 
tnangle has the clavicle foi its base, while its sides are defined by the 
postenoi bordei of the stemo-mastoid and the anterior border of the 
trapezius muscle (Plate 16) The neck is fuither subdivided into smaller 
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tnangles by tlie disposition of the digastric and omo-liyoid muscles beneath 
the steino-mastoid The digastnc muscle consists of two musculai poitions, 
united by an mteimediate tendon, which pieices the tendon of the stylo- 
hyoid muscle and is attached to the body of the hyoid bone by a loop of 
the deep fascia (Plate 25, No 4) Tb z postenoi poition anses fiom the 
digastnc fossa on the tempoial bone, back of the mastoid piocess The 
antenoi poition is attached to tlie lowei jaw neai the symphysis These 
two poitions, with the body of the lowei jaw, constitute the submaxtllai y oi 
digastnc inangle When the platysma is lemoved fiom this locality tlie 
deep fascia piesents a dense coveung to the contents of this space, tlie 
chief of which is the subma%illary sahvai y gland (Plate 18, No 20, and 
Plate 13, Fig 2, No 6), which has alieady been descubed (page 164), as 
well as the lelations of the facial and lingual aitenes, foi which this tnan- 
gulai space is usually topogiaplncally suiveyed The submaxillaiy vein, 
which joins the facial vein with the external jugulai, is in the superficial 
fascia, in close pioximity to the jaw (Plate 18, No 17), and tlieie aie fiom 
six to ten lymphatic glands (Plate 16), some above and some beneath the 
salivaiy gland, which leceive the lymphatic vessels fiom the face, tlie 
tongue, and the tonsils, alieady spoken of m the descuption of these paits 
The stylo-hyoid muscle is a slendei band of fibies, ongmally sepaiated fiom 
the postenoi poition of the digastnc, with which it is in close i elation at 
its innei side Its uppei attachment is at the outei and back suiface of the 
styloid piocess, and its lowei at the bodj r of the hyoid bone neai the lessei 
coinu, wheie it is pieiced by the middle tendon of the digastnc The 
neives which supply the postenoi poition of the digastnc and the stylo- 
hyoid muscles come fiom the facial neive, and leave the lowei boidei of the 
paiotid gland immediately above These muscles oveilie the external and 
internal caiotid aitenes, the internal jugulai vein, and the pneumogastnc 
and hypoglossal neives (Plate 13, Fig 2, and Plate 22, Fig 2) The 
antenoi poition of the digastnc muscle is supeificial, and lests upon the 
mylo-hyoid muscle antenoi to the submaxillaiy gland (Plates 23 and 25) 
The mnei maigms of the antenoi poitions of the two digastnc muscles aie 
often connected by fleshy fibies, but geneially by connective tissue Their 
nenes aie derned fiom the mjlo-lijoid neives The antenoi and pos- 
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tenoi poifcions of the digastnc muscle always act togethei, but the effect 
of then action depends upon which two of the thiee points of attachment 
aie fixed If the jaw and skull are both fixed, the muscle laises the hyoid 
bone, as m swallowing , if the skull and hyoid bone are fixed, the Jowei 
jaw is depiessed, as m yawning, if the chin is suppoited so that the jaw 
and hyoid bone aie fixed, the muscle can diaw the skull backwaid The 
digastnc and stylo-hyoid muscles, with the mylo-hyoid and genio-hyoid 
muscles, descubed m 1 elation to the tongue (page 165 ), aie classified as 
the supra-hyoid muscles 

The omo-hyoid muscle is digastnc, consisting of two fleshy poitions 
connected by an mtei mediate tendon Its postenoi poition anses beneath 
the tiapezius muscle fiom the supenoi boidei of the scapula, usually 
including the supia-seapulai notch and its ligament, and passes foiwaid 
and upwaid to the level of the cricoid caitilage, being attached to the 
clavicle by a fold of deep fascia which loops aiound its intermediate tendon 
under the stenio-mastoid muscle The antenoi poition passes vertically 
upward close to the outei bolder of the stemo-hyoid muscle, and is 
attached to the lower boidei of the hyoid bone The course of this 
muscle does not change in conti action, and always maintains an obtuse 
angle, so that it is a leliable guide to the position of the gieat carotid 
vessels, duectly over the sheath of which it passes at the point wheie the 
antenor and postenoi portions of the muscle meet, on a level with the cn- 
coid caitilage, as just stated The fascial expansion which binds the central 
tendon to the clavicle is usually leflected to the first 11b, and appears to 
offer resistance to the piessuie of the atmospheie upon the internal jugular 
vein and the apex of the pleura which it coveis Occasionally fleshy fibres 
aie developed m this leflection of the fascia The conti action of the omo- 
hyoid muscles takes place only dunng mspnation, and, owing to their 
influence upon the fascia enveloping the great venous trunks at the root of 
the neck, a dilatation of these vessels is coincident with the dilatation of the 
thorax, so that the flow of the blood toward the heai t is facilitated This 
also indicates the dangei of the entiance of an m wounds involving these 
veins The subdivisions of the side of the neck which may be mapped 
out by the disposition of the omo-hyoid muscle aie known as the supenoi 
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and mfenoi caiotid tuangles antenoi to tlie steino-mastoid muscle, and the 
occipital and supia-clavicular tuangles postenoi to it The supenor cm olid 
timngle has foi its tlnee sides the posterior portion of the digastnc muscle, 
the stemo-mastoid muscle, and the antenoi poition of the omo-hyoid 
muscle The inferior carotid tuangle is bounded by the omo-hyoid and 
stei no-inastoid muscles, above and below, and m front by the middle 
line of tlie neck 

These caiotid tuangles have been so called because they were consideied 
to beai reference to the couise of the carotid aiteiy and the internal jugulai 
vein, and to elucidate the topogi aphical study of this veiy complex region 
They aie veiy misleading, and time is often wasted m attempting to acqune 
01 lecall then boundanes The caiotid aiteiy is not within the limits 
of the infeiior triangle at all, as the sternal end of the stei no-mastoid 
muscle completely oveilaps the sheath of the gieat vessels, which is m 
leality m relation to the intei val between the steinal and claviculai 
oiigms of that muscle A needle intioduced upon the light side above 
the clavicle tlnough this intei val would pieice the bifui cation of the 
innominate aiteiy, and on the left side the common carotid aitery (Plate 
14, Fig 2, No 6) The couise of the caiotid aitenes on both sides fiom 
this point to their bifui cation is similai, and appioximately may be con- 
sidered as conesponding to the antenoi holders of the steino-mastoid 
muscles when eithei of them is bi ought into lelief by turning the head 
to the opposite side A line drawn tiansveisely acioss the neck fiom 
the fifth ceivical vertebia to the cncoid cartilage will indicate the position 
where the omo-hyoid muscle ciosses the sheath of the gieat vessels Above 
this point the caiotid aiteiy is supeificial, below it is deeply placed and 
coveied with a quantity of fatty tissue containing many veins, neives, and 
lymphatics It is this point of ciossmg of the omo-liyoid muscle which 
should be sought foi in any opeiation upon the caiotid aitery, and by 
making an incision opposite the cncoid caitilage along the bolder of the 
steino-mastoid muscle it can be readily reached The bifui cation of the 
common caiotid into the external and internal caiotid artenes usually 
occuis opposite the top of the tliyioid caitilage, which is on a level with 
the body of the third ceivical veitebia, but it may be a little above oi 
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PLATE 29. 


The anterior wall of the thorax and upper part of the abdomen removed to show the relations of the heart, lungs 
diaphragm, liver, stomach, and spleen to the ribs and their sternal cartilages The lungs are inflated (ns in full inspira 
ti°n) to indicate the so called area of the heart’s dulness rrom a male subject about forty years old, with normal 
condition of the organs 


1 The supra sternal notch 

2 The right first rib 

3 The right second rib 

4 The upper lobe of the right lung 

5 The right third nb 

6 The base of the heart 

7 Position of the tricuspid valtcs 

8 The right fourth rib 

9 The right nipple 

10 The right auricle of the heart 

11 The middle lobe of the right lung 

12 The right fifth rib 

13 The lower lobe of the right lung resting on the dia- 

phragm and overlapping the li\ er 

14 The right sixth rib 

15 The ensiform cartilage 

16 The upper surface of the diaphragm, seen through the 

space between the sixth and seventh ribs 

17 The cartilage of the right eighth rib 

18 The right setenth nb 

19 The left lobe of the In er 

20 The right eighth rib in this case a true rib, having an 

independent sternal cartilage 

21 The cartilage of the nght ninth rib, m its relation to 

the fundus of the gall bladder 

22 The cartilage of the right tenth rib 

23 The lower margin of the right lobe of the liver 

24 The gi eat omentum 

25 The manubrium 


26 The left first nb 

27 The left second rib 

28 The ridge at the junction of the manubnum and gladi 

olus of the sternum, where it receives the cartilages 
of the second ribs 

29 The left third rib 

30 The position of the pulmonary i alves 

31 The upper lobe of the left lung 

32 The left fourth nb 

33 The position of the mitral \alve 

34 The left nipple 
3 d The left fifth rib 

36 The nght \ entncle of the heart 

37 The position of the apex beat in the adult 

3$ The upper surface of the diaphragm, seen between the 
fifth and sixth ribs 

39 The left sixth nb 

40 The lower border of the left lung 

41 The cartilage of the left eighth nb, independently con 

nected with the sternum 

42 The left seventh nb 

43 The left eighth nb 

44 The fundus of the stomach, in ordinary distention 

45 The cartilage of the left ninth nb 

46 The cartilage of the left tenth nb 

47 The lower border of the spleen in its relation to the 

cartilage of the tenth nb 

48 The branches of the gastro epiploica dextra artery 


N B —The subject upon which this dissection was made presented the rare anomaly of a distinct eighth true nb on 
either side This is w ell shown In the plate 
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below tins point The bifui cation is often the seat of aneuiism 01 dilata- 
tion, m consequence of the lesistance Iieie natuially offei eel to the cm lent 
of the blood The exter ml cm ohd m tery, just aftei its oiigin, gives off the 
ascending pliaiyngeal aiteiy, which mns up between the external and 
internal caiotids to its distnbution (page 175), and then in successive 
older antenoi ly the supenoi thyioid (page 184), lingual (page 166), and 
facial (page 123) aitenes, and tei inmates in the paiotid gland m the 
internal maxillaiy and tempoial aitenes (page 134) Postenoily the 
branches fiom the external caiotid aie the occipital and postenoi aunculai 
aitenes (page 8) The lelative position which the external and internal 
caiotid artenes hold to each othei is woithy of caieful notice At first 
they aie on the same plane, but the external soon crosses in fiont of 
the internal to entei the undei suiface of the uppei poition of the 
paiotid gland The internal ascends close by the side of the phaiynx 
to the base of the skull (Plate 13, Figs 1 and 3), which it enters by 
the caiotid canal in the apex of the temporal bone Between the ex- 
ternal and internal caiotid aitenes, just above then bifuication, there is a 
long, giayisli-coloied body, the inter -cm otic body, which consists of a vas- 
culai net-woik of tiny vessels fiom the external caiotid, intei woven with 
some lion-medullated neives and ganglion cells and connective tissue It 
is the lemams of one of the foetal viseeial clefts The inter nal jugular 
vein receives the blood fiom the biam by the lateial sinus, and commences 
at the jugulai foiamen, wheie it is joined by the mfenor petiosal sinus and 
presents a slight enlaigement, the jugular sinus The jugulai foiamen is 
foimed by the apposition of the jugulai fossse of the occipital and tem- 
poial bones, and is behind the opening of the caiotid canal, two and one- 
half centmieties, oi about an inch, fiom the suiface over the mastoid 
process The vein descends on the outei side of the internal caiotid 
arteiy, and, aftei leceiving the tempoio-facial vein, becomes ensheathed 
with the common caiotid aiteiy, and puisues its course as the common 
jugulai vem on the outei side of that vessel, until it empties into the 
subclavian vein at a light angle and foims the innominate or brachio- 
cephalic vein The internal jugulai leceives the blood from the pliaiyn- 
geal, occipital, facial, lingual, supenoi thyroid, and middle thyioid veins 
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The jugulai foiamen also gives exit fiom the cianium to the pneumo- 
gastne, spinal accessoiy, and glosso-pliai yngeal neives 

The pneumogastiic neive (Plate 21, No 43, Plate 36, No 61, and 
Plate 37, No 32) within the foiamen is enclosed m a sheath of the 
duia mater and aiachnoid membiane, with the spinal accessoiy neive 
Plieie is upon its loot a small ganglion (Arnold’s) which receives a branch 
from the accompanying neive About twelve milhmeties, oi half an inch, 
below the ganglion on the loot theie is anothei ganglionic enlaigement, 
the ganglion of the tiunh, which involves only a pait of the neive 
The pneumogastiic is piobably at its oiigm a neive of sensation only, but 
as it is joined by filaments fiom the hypoglossal and from the fust and 
second cervical neives as well as fiom the supenor ceivical sympathetic 
ganglion, it becomes a compound neive and resembles a spinal nerve It 
descends upon the lectus capitis anticus majoi and longus colh muscles m 
fiont of the ceivical veitebim, and at the uppei pait of the neck becomes 
enslieathed with the internal caiotid arteiy and internal jugulai vein, 
holding a position postenoi to them This position of the pneumogastiic 
neive is maintained with legaid to the common caiotid aiteiy and internal 
jugulai vein until the loot of the neck is leached, wlieie the nerve, as well 
as the vessels, holds diffeient lelations on the two sides, which aie specially 
desenbed on page 317 In the uppei pait of the neck the pneumogastiic 
neive furnishes branches to the eai, to the phaiynx, and to the larynx 
The aunculai (Arnold’s) branch anses from the lowei end of the jugulai 
ganglion, and, passing through a canal in the outei wall of the jugular 
fossa of the tempoial bone, enteis the aqueduct of Fallopius and escapes 
to the outei surface by the aunculai fissure, where it communicates 
with the postenoi aunculai neive and supplies the back of the concha 
(page 63) The phm yngeal blanch anses from the upper part of the 
ganglion of the tiunk, and, being joined by filaments from the spinal 
accessoiy and sympathetic neives, passes to the mnei side of the internal 
caiotid aiteiy and forms the phai yngeal plexus upon the middle constrictor 
muscle (page 175) The supenor laryngeal bianch is denved from the 
middle of the ganglion of the trunk, and, passing downwaid behind the 
internal carotid artery, divides into the internal and external lai yngeal 
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nexves (page 185) In two dissections made within the last yeai the authoi 
has found distinct blanches passing fiom the pneumogastiic on the left 
side to the brachial plexus (one of these is seen m Plate 36) 

The glosso-phai yngeal net ve leaves the jugulai foramen m a sepaiate 
sheath of the dura matei, m fiont of the spinal accessoiy and pneu- 
mogastnc neives This neive at its exit consists of two colds, which 
coalesce m the jugular foiamen and foim a double ganglionic swelling, 
the upper pait of which is the jugulai (oi Ehrenrittei’s) ganglion and 
the lowei is the p etiosal (or Andei sch’s) ganglion The trunk of the 
neive below the ganglionic enlargement descends between the internal 
caiotid aiteiy and internal jugulai vein until it leaches the lowei boiclei 
of the stylo-pharyngeus muscle, whence it is distnbuted to the tongue 
(page 167) The hypoglossal neive, aftei its exit fiom the skull through 
the antenor condyloid foramen, is m close connection with the ganglion 
of the tiunlc of the pneumogastnc beneath the internal caiotid aiteiy 
and internal jugulai vein, between which it comes foiwaid and below 
the postenoi portion of the digastnc muscle cuives lound the occip- 
ital aiteiy on its way to the tongue (page 167) As it crosses the 

occipital aiteiy the bianch called the descendens hypoglossi is given off 
(Plate 21, No 41) At hist this little nerve enteis the sheath of the 
caiotid vessels, hut about the level of the hyoid bone it comes through 
the sheath and runs along on its surface to a point below wheie the 
omo-hyoid muscle crosses This neive can usually be seen as a white 
thiead on the surface of the caiotid sheath, and is geneially a reliable 
indication of its position 

The descendens hypoglossi foims a loop, the ansa hypoglossi, with the 
communicating blanches fiom the second and thud ceivical neives 
(Plate 21), fiom which aie derived the neives which supply the omo- 
hyoid, sterno-hyoid, and steino-thyioid muscles, — the depiessor muscles of 
the hyoid bone The descendens hypoglossi appears to consist of fibres 
mainly denved from a branch from the upper two ceivical neives The 
sjnnal accessoiy neive leaves the skull in a common sheath of dura mater 
with the pneumogastnc neive at the middle of the jugular foramen 
The fibres of the onginal poitions of this neive, the accessoiy and the 
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spinal, intei mingle at tlie foiamen, but sepaiate into two poitions again 
below tlie foiamen The accessory poi bon sends a few filaments to join 
the ganglion at the loot of the pneumogastnc neive, and also filaments 
to the pliaiyngeal and supenoi laiyngeal blanches as they leave the 
ganglion of the tiuuk of that neive Below the lattei ganglion the 
lemainmg accessoiy fibies aie ineoipoiated with the pneumogastnc 
The spinal poition, aftei leaving the accessoi y, cuives backwanl and 
outwaid acioss the internal jugulai vein and the tiansveise piocess of the 
atlas veitebia behind the stylo-hyoid and digastnc muscles It pieices 
the upper poition of the stei no-mastoid muscle in company with the 
stemo-mastoid bi&nch of the occipital aiteiy Leaving the sterno-mastoid 
muscle, the neive ciosses obliquely the occipital division of the postenoi 
triangular space of the neck to the undei suiface of the tiajiezius muscle, 
and is joined by blanches of the second, thud, and fouith cervical neives 
(Plate 20, No 58, and Plate 21, No 10) 

The occipital tnangle is bounded m fiont, behind, and below lespee- 
tively by the steino-mastoid, tiapezius, and omo-hyoid muscles Within 
this space (Plate 21) aie found the deep ceivical plexus of neives, the 
spinal accessoiy neive as above descnbed, and a chain of lymphatic 
glands in lelatiou to the postenor boidei of the steino-mastoid muscle, 
extending horn the mastoid piocess to the loot of the neck (Plate 16) 
The tiansvei sails colli aiteiy and vein (Plate 25), and the supei fieial 
ceivical bianch fiom the tiansvei salis colli arteiy to the tiapezius muscle, 
pass outwaidly in the lowei poition of this space 

The deep ceivical plexus of neives (Plates 20 and 21) consists of inter- 
communicating blanches between the antenoi divisions of the uppei four 
cervical neives, which lest upon the levatoi anguli scapulae and scalenus 
medius muscles, close to the tiansveise piocesses of the upper four cei- 
vical veitebise Each neive foiming the plexus, with the exception of 
the fiist, divides into ascending and descending branches The super- 
ficial neives of the plexus have been alieady descnbed (page 193) Tlie 
deep neives consist of external and internal branches The external 
blanches aie, besides the communicating neives to the spinal accessory, 
muscular neives to the contiguous muscles, — viz, the sterno-mastoid. 
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scalenus medius, levatoi anguli scapulae, and tiapezms The internal 
blanches consist of the commumcantes (fiom the second and thud 
neives), which, looping lound the internal jugulai vein, join the descen- 
dens liypoglossi, musculai hianches fiom the first neive to the jnevei- 
tebial muscles, — viz, the lecti antici, rectus lateiahs, and longus colli, 
and blanches to the hypoglossal, pneumogastnc, and sympathetic neives, 
and the phemc , which anses fiom the thud, fourth, and fifth ceivical 
nerves and descends towaid the root of the neck ovei the scalenus 
anticus muscle 

The supn a-claviculai ti tangle, called also the subclavian ti tangle, be- 
cause it contains the subclavian aiteiy, is bounded below by the clavicle, in 
fiont by the claviculai ongm of the stei no-mastoid muscle, and above by 
the postenoi poition of the omo-hyoid muscle The aiea of this space is 
vanable, and depends upon the obliquity of the omo-hyoid muscle and 
the extent of the claviculai attachments of the stemo-mastoid and tiape- 
zms muscles The contents of the supia-claviculai tuangle are described 
with the other parts at the loot of the neck They, together with the 
contents of the occipital triangle, lest upon the deep muscles of the neck, 
the splenius (capitis et colli), the levatoi anguli scapulae, the scalenus 
medius and posticus, and pait of the seuatus magnus 

The splenius muscle (Plate 16, No 7, Plate 19, No 25, Plate 22, 
Fig 1, Nos 5 and 14) arises by tendinous slips fiom the spinous 
processes of the six uppei doisal and seventh ceivical veitebrse, fiom 
the supia-spmous ligament, and fiom the lowei poition of the ligamentum 
nucha The fleshy Abies aie dnected upwaid and outward, and aie 
divided into two poitions, an inner and an outei The mnei portion is 
nisei ted into the mastoid piocess and into the outei part of the supenoi 
cuived line of the occipital bone beneath the stei no-mastoid muscle, and 
is called the splenius capitis The outei poition is nisei ted into the 
postenoi tubeicles of the tiansveise piocesses of the thiee uppei ceivical 
veitebia, and is called the splenius colli These muscles aie supplied by 
the external blanches of the postenor divisions of the ceivical nerves 
The action of the splemi muscles aids that of the stemo-mastoid muscles 
When the two muscles on both sides contiact togethei, they assist m 
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holding the head eiect The action of eithei of them (the two portions 
working togetkei) is to diaw the head and the uppei ceivical veitebi® 
towaid its own side When this conti action is pemianent it may pio- 
duce wiy-neck, and may be coufouuded with the action of the opposite 
sterno-mastoid muscle, which pioduces the same effect (page 198) 

The lev at 01 anguli scapula} (Plate 16, No 8) anses tendmously from 
the tians verse piocesses of the foui uppei ceivical veitebige, the two uppei 
slips being the laigest These unite to foim a pnsmatic muscle winch 
descends along the side of the neck and is mseited into the postenor 
boidei of the scapula fiom the supenor angle to the loot of the spine 
It leeeives branches fiom the thud and fouitli ceivical neives of the deep 
ceivical plexus, and a bianek fiom the fifth ceivical neive When this 
muscle is biought into action, it laises the postenoi angle of the scapula, 
as m sliiugging the shoulders 

The ceivical poition of the tiapezius muscle coveis the piecedmg 
muscles It is supeificial (Plate 22, Fig 1, No 4) at the back of the 
neck, and constitutes the lateial bulge on each side of the middle depiession 
over the spines of the ceivical veitebrse 

The tiapezius anses fiom a vanable extent of the innei portion of 
the supenoi cuived line on the occipital bone, fiom the hgainentum 
nuchse, fiom the spinous piocess of the vertebia piommens, and from 
the spines of all the doisal veitebrse and then supia-spmous ligaments 
Each tiapezius muscle is tiiangulai m shape, but the two together form 
a trapezoid, and between the sixth cervical and the thud doisal veitebra 
then ongm piesents a glistening semi-oval aponeuiosis, the speculum ihom- 
boideum The fibies of each muscle converge fiom their extensive vertical 
ongm toward the shouldei, to be mseited upon the scapula exactly corie- 
spondmg to the origin of the deltoid muscle (Plate 16, No 10) The upper 
fibies pass downward and outwaid, to be inserted into the upper edge of 
the clavicle, usually upon its outei thud, but often extending foiward as 
fai as the postenor boidei of the claviculai portion of the sterno-mastoid 
muscle, the middle fibies pass tiansveisely outward to the inner bolder of 
the aciomion piocess and upper maigm of the spine of the scapula, and 
the lowei fibres pass ujiwaid and outwaid and aie mseited by a thin tendon 
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into the tubeicle of tlie spine of the scapula There is always a layei of 
loose connective tissue 01 a mucous buisa intei posed between the tendon 
and the triangulai suiface at the back of the scapula The trapezius is 
supplied by the spinal accessoiy neive, and by the deep blanches of 
the cervical plexus Its nutnent artenes aie denved from the supeificialis 
colli and the doisal branches of the intei costal aitenes (Plate 22, Fig 1, 
No 10) When both trapezius muscles act from below they diaw the 
head baclcwaid, oi one muscle acting in the same mannei will turn the 
head backwaid to the conespondmg side The whole of each muscle has 
the power to letract the scapula, and, by iota ting it, to laise the shouldei 
Beneath the tiapezius and splenius muscles at the back of the neck is 
the poweiful complexus muscle This muscle is broad and thick, and anses 
usually by seven tendons fiom the tips of the tiansveise piocesses of the 
tluee uppei dorsal veitebrse and the veitebia piommens and fiom the 
aiticulai piocesses of the sixth, fifth, and fourth ceivical veitebise It is 
mseited into the depression between the two occipital cuived lines neai the 
median lidge Very often this muscle presents a tiansverse tendinous 
intei section, and a separate fasciculus is sometimes specialized at the spinous 
bolder, which, because it has a longitudinal tendon in its centie, is called 
the biventei cetvieis This muscle is sepaiated fiom its fellow by the 
ligamentum, nuchce, which is practically a continuation upward of the 
supia-spmous ligament It consists of fibro-elastic tissue, and extends 
fiom the spmous piocesses of all the ceivical vertebise, except the atlas, 
to the external occipital piotuberance In a few instances muscular fibies 
have been found m place of this ligament, but m man it is a rudiment 
of the stiong elastic ligament which enables some of the lowei animals 
to sustain the weight of the head 

At the outer side of the complexus are the ti achelo-masioid and toans- 
w salts colli muscles, which aie accessory portions of the longissunus doisi 
continued to the head and neck 

The h achelo-mastoid muscle anses fiom the uppei five doisal transverse 
piocesses and fiom the lower foui ceivical aiticulai piocesses by tendinous 
slips which unite to be mseited into the back of the mastoid piocess 
beneath the stei no-mastoid and splenius muscles The h ansvet salts colli 
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PLATE 30. 


The lungs inflated, so as to demonstrate the approximation of their edges over the heart, as In full inspiration 


1 The right common carotid artery 

2 The right internal jugular vein 

3 The right scalenus anticus muscle 

4 A rubber tube introduced into the trachea for the pur 

pose of inflating the lungs 

5 The right transversalis colli arterj and \ ein 

6 The right pneumogastnc nen e 

7 The sternal end of the right clavicle 

8 The innominate arterj 

9 The right subclav mn v cm and artery 

10 The sternal end of the right first rib 

11 The right innominate vein 

12 The ascending portion of the aorta 

13 The right second rib 

14 The right third rib 

15 The cleft betu een the upper and lower principal lobes 

of the right lung 

16 The right lung 

17 The right fourth rib 

18 The right fifth rib 

19 The cleft in the lower portion of the right lung, indi 

eating its division into the so called middle and m 
fen or lobes 

20 The right sixth rib 

21 The antenor lower border of the right lung (as in full 

inspiration) 

22 The upper surface of the diaphragm 

23 The right seventh rib 

24 The left common carotid artery 


25 The left brachial plexus of nen es 
20 The left mlernnl jugular vein 

27 The trachea at the root of the neck 

28 The left scalenus anticus muscle 

29 The left pneumogastnc nen e 

SO The remains of the left cornco clavicular membrane 
81 The sternal end of the left clav lcle 

32 The left subclavian artery 

33 The left subclav ian vein 

34 The sternal end of the left first rib 

35 The left innominate vein 

36 The left pneumogastric nerve 

37 The left second rib 

S3 The approximation or the edges of the lungs m the 
median line, covering the root of the heart, ns occurs 
m full inspiration 

39 The left third nb 

40 The upper lobe of the left lung 

41 The left fourth rib 

42 The notch in the anterior edge of the left lung in lela 

tion to the apex of the heart 

43 The left fifth nb 

44 The nght ventricle of the heart covered with the perl 

cardium 

45 The left sixth nb 

46 The anterior lower border of the left lung (as in full 

inspiration) 

47 The left seventh nb 

48 The left eighth rib 


N B — This and the succeeding plates (31, 32, and 33) were taken from a male subject about thirty two years of age, 
who died from choking The lungs were absolutely healthy The pleura: were removed in the dissection 
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muscle anses by delicate tendons fiom tlie six uppei doisa.1 tiansverse 
processes, and is mseited by as many tendons into the postenoi tubeicles 
of tlie lower six cervical tiansveise piocesses The last two muscles aie 
supplied by external blanches fiom the postenor divisions of the ceivical 
nerves, the complexus leceivmg internal branches of these neives, 
together with branches fiom the sub-occipital and gieat occipital nerves 
The action of the tiachelo-mastoid and tiansveisahs colli muscles assists 
tlie ovei lying muscles m holding the head erect 01 m turning it baek- 
waul to one or the other side according as both pans of the muscles act 
togethei or the individual muscles act seveially The occipital aiteiy, aftei 
leaving its gioove in the tempoial bone back of the mastoid piocess, passes 
lionzontally underneath the sterno-mastoid, splenius, and trachelo-mastoid 
muscles to the complexus (Plate 22, Fig 1), upon the outer surface of 
which it turns upwaid, and, piercing the attachment of the trapezius, winds 
toituously ovei the occiput, dividing into numerous branches, which sup- 
ply the tissues of the scalp poster loily The point wkeie the occipital 
arteiy reaches the scalp (Plate 21, No 6) is about midway between the 
external occipital piotuberance and the mastoid process, and it also corre- 
sponds to the position of the great occipital nerve, with which the vessel is 
in close lelation The occipital aiteiy furnishes nutrient vessels to the 
digastnc, stylo-hyoid, splenius, tiachelo-mastoid, and stemo-mastoid muscles 
It also sends a blanch to the back of the concha, and one or moie menin- 
geal blanches which enter by the mastoid foramen or through the jugular 
foiamen to supply the neighboring part of the duia mater, but the most 
important biancli is the pi mceps cervicis, which passes downward from the 
occipital between the complexus and splenius muscles and divides into 
two bianclies One of these is superficial, and, penetrating the splenius, 
supplies the tiapezius and anastomoses with the supeificial cervical branch 
of the tiansveisahs colli , the other takes a deep course between the com- 
plexus and semispmalis colli muscles and anastomoses with the vertebral 
and often with the deep cervical biancli from the supenoi intei costal 
aiterj By means of these anastomoses the collateral circulation is mainly 
established after ligatuie of the carotid or subclavian aitery 

The deeper muscles beneath the complexus are the piolongations of 
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the eiectoi spin 93 mass They aie of vanable development m diffeient 
subjects, and aie mteiestmg because they assist the moie supeificial muscles 
m holding the head m the vanous positions while the body is upught 
The ceimcalis ascendens is the upward continuation of the accessonus 
muscle it anses fiom the angles of the foui 01 five uppei nbs, and is 
mseited by tendons into the postenoi tubeicles of the tiansveise piocesses 
of the sixth, fifth, and fouith eeivical veitebise The spinalis colli is often 
absent, but when it exists it connects the spines of the lowei eeivical veite- 
biae, like the spinalis doisi, and is mseited into the spmous piocess of the 
axis veitebia The eeivical poi tion of the multijidus spines consists of a 
senes of musculai slips extending fiom the aitieulai piocesses of the lowei 
foui eeivical veitebias, each of which passes obliquely to be mseited into 
the spmous piocess of the veitebia above and the contiguous portions of 
the laminae 

Besides the above tlieie aie the inier-spinales and the mtei -h ansvei sales 
The fonner aie moie pionounced 111 the neck than they aie m the back, 
and extend between the spmous pi ocesses of the lowei six eeivical vei te~ 
brae, while the lattei pass between their tiansveise processes The antenoi 
poitions of the mtei-tiansveisales coi respond to the mtei costal muscles 
Tlieie aie seven 111 the neck, wheie they are also most marked, and they 
aie ananged m pairs between the antenoi and postenoi tubercles of the 
contiguous veitebias All these deepei muscles aie supplied with blanches 
fiom the internal postenoi blanches of the eeivical neives 

At the very top of the neck tlieie aie upon each side various small 
muscles which are concerned m the movements of the head upon the 
atlas and axis veitebise They are specialized as follows The lecius 
capitis posticus major is the laigest it anses fiom the side of the spinous 
process of the axis, and is mseited into the outei pait of the lowei cuived 
line on the occipital bone and the lough surface below it The lecius 
capitis posticus mmoi is deeper than, and internal to, the majoi it 
anses by a nauow tendon fiom the postenor tubeicle of the atlas, and 
is mseited by a fan-shaped expansion between the inner poition of the 
mfenor cuived line and the foramen magnum The action of these 
muscles is to raise the head The obliquus capitis mfenoi passes fiom 
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tlie spine of the axis to the undei suiface of the tiansveise piocess of 
the atlas The obliquus capitis superior extends from the uppei suiface 
of the tiansveise piocess of the atlas, just above the mseition of the 
former, to the intei val between the occipital cuived lines The action of 
the mfenoi oblique is to turn the head lound to the same side by lotating 
the atlas upon the axis veitebia The gieat occipital neive supplies it 
with a biancli as it turns lound its lowei boidei The action of the 
supenoi oblique is to diaw the occiput towaid the spine This muscle 
and the two lecti postici leceive blanches fiom the sub-occipital neive, 
which is in close 1 elation to them The so-called sub-occipital tnangle 
is foimed by the disposition of the two oblique muscles with the lectus 
capitis posticus majoi, the obliquus supenor being on the outei side, the 
lectus capitis posticus majoi on the mnei, and the obliquus mfenoi on 
the lowei This tnangle contains the aieli of the atlas veitebia, with 
the veitebial aiteiy lying in a gioove on its uppei suiface (page 215 ) 
The posterior division of the sub-occipital (fiist spinal neive) is placed 
between the aiteiy and the bone 

Beneath the multifidus muscles, upon the laminae of the ceivical 
veitebioe, tlieie is on both sides of the neck a plexus of laige veins, 
the ce'i vico -dorsal spinal veins, which communicate freely with the 
veins of the veitebial canal thiough the intei laminai ligaments The 
intei lammai ligaments, 01 ligamenta subjlava, aie thick masses of elastic 
yellow fibious tissue which fill m the intei vals between the aiches of the 
veitebise They pass fiom the uppei edge of each veitebia to a rough 
ndge on the antenoi suiface of the veitebia above The ligament upon 
one side is continuous with its coi responding fellow In the ceivical legion 
these ligaments aie thinnei than elsewheie, and aie dnected outwardly to 
the innei maigins of the aiticulai piocesses The intei spinous ligaments 
in the neck aie not maikedly developed, and appeal like projections of 
the ligamentum nucliee between the spinous piocesses Theie is no intei - 
spinous ligament between the axis and atlas veitebise, and none between 
the atlas and the occipital bone The intei lammai ligament between the 
atlas and the axis, the postei 101 allanto-axial ligament, and that below 
the occipital bone and the atlas, the postei 101 occipito-ailantxc ligament, 
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aie deficient m elastic tissue, being composed chiefly of condensed aieolai 
tissue which is closely connected with the duia matei of the spinal cord 
m fiont 

The nerves at the bach of the nech aie the postenoi divisions of the 
ceivical neives 

The postenoi division of the fist ceivical neive, 01 sub-occvpital, makes 
its exit fiom the spinal canal between the aich of the atlas and the vei- 
tebial aiteiy, and thence enteis the sub-occipital tnangle and sends off 
muscular branches, as alieady descnbed The postenoi division of the 
second ceivical neive , 01 gieat occipital, emeiges between the aiches of 
the atlas and axis veitebim The postenoi divisions of the lowei six 
ceivical neives divide into exteinal and internal neives Of these the 
internal aie the laigei, and those fiom the second, thud, and fouith 
neives form the so-called pasta tor ceivical plexus beneath the complexus 
muscle, which aftei supplying the muscles teimmate m the skin ovei 
the tiapezius The lowei thiee ceivical neives also give off cutaneous 
blanches 

Theie aie eight pans of ceivical spinal neives, and their ongms fiom 
the spinal coid can be seen only by lemovmg the postenoi segments of 
the ceivical veitebrse (Plate 4, Fig 2) The lemov al of these segments 
exposes the theca veitebiahs, oi ceivical poition of the spinal duia mater, 
thiough which the spinal neives pass out, the two loots — anterior (motor) 
and postenoi (sensoiy) — of each pieicing the membrane by sepai ate holes 
and leceivmg fiom it piolongations oi sheaths The antenoi loots aie the 
smallei, and have no ganglionic enlaigement upon them, while the postenoi 
loots aie laigei, and have a ganglion upon each, with the exception some- 
times of the postenoi loot of the fiist ceivical neive The two loots of each 
nerve blend with each othei beyond the ganglion, and the compound ii unk 
thus foimed passes out of the conesiiondmg mtervertebi al foiamen and 
sepai ates into an antenor division to supply the antenoi part of the neck, 
and a postei tor division to supply the postenoi pait, each neive being 
composed of fibies fiom both loots The ganglia aie of oval form and 
propoitionate m size to the neive-tiunks to which they contribute, and 
are geneially situated m the intei vertebial foiamma outside of the duia 
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mater (Plate 4, Fig 2) When the fiist nerve has a ganglion on its pos- 
tenoi loot, it is, however, usually within the dura 

The spinal cord piesents an enlaigement opposite the fifth cervical 
vertebia, wheie the nerves aie given off which foira the brachial plexus 
on each side The anatomy of the spinal coid is described with the 
region of the back m Yol II 

The veitehal ai tei ics, aftei their ongms from the subclavian arteries, 
ascend for a short distance between the longus colli and scalenus anticus 
muscles on each side, and, enteung the foramen m the transverse process 
of usually the sixth ceivical veitebra, mount upwaid tlnough the vertebral 
foi aroma above until the intei val between the axis and the atlas is reached. 
Heie each arteiy makes an abiupt cuive backward, being accommodated 
in grooves on the arch of the atlas veitebra within the sub-occipital 
triangle, and enteis the foiamen magnum after perforating the postenor 
occipito-atlantic ligament and the dui a matei (Plate 4, Fig 2, Nos 9 
and 25) Within the skull the two veitebial artenes unite to foim the 
basilar aiteiy, which occupies the antenoi median fissuie of the pons 
Vaiolu (page 46) The ceivical blanches of the vertebial arteries are 
small, some going to the deep muscles, and others, the lateial spinal, 
supplying the spinal cord and its membianes m l elation to the mter- 
veitebial foramina and the contiguous surfaces of the bodies of the verte- 
bi se The veitehal veins commence by tributaries from the muscles in 
the neigliboihood of the foiamen magnum, and descend m fiont of the 
aitenes through the veitebral foramina They are often brought m relation 
with the lateial sinus by emissaiy veins thiough the postenor condyloid 
foiamen on one or the other side 

Hie chaiactenstic curvature of the cervical poition of the spine is 
mainly due to the shape of the disks of mterverteh al jih o-cartilage, 
which aie heie thickei in front than behind These disks, like all the 
otheis of the spinal column, consist of outer concentric layers of fibio- 
caitilage sunoundmg a pulpy nucleus of elastic tissue The nucleus is 
not quite in the centie of each disk, and contains a small megular-shaped 
cavity The fibies at the cucumference cioss one another, taking an oblique 
direction fiom side to side At the margins of the disks the fibious layers 
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The relations of the lungs, in moderate distention to the pericardium, as in ordinary breathing Also the great 
vessels and nen es at the root of the neck The sternum and costal cartilages are remoi ed 


1 The right superior thyroid i essels, and superior iarj n 

geal nen e 

2 The median notch in the thyroid cartilage 

3 The right internal jugular i ein 

4 The right common carotid artery 

5 The right scalenus anticus muscle 

6 The median cord of the brachial plexus 

7 The right pneumogastnc nen e 

8 The right transversalis colli arterj and \ eins 

9 The right phrenic nen e 

10 The brachial plexus of nerves, and subclailau artery 

and i ein, bclou the elm icle 

11 The innominate artery 

12 The right recurrent laryngeal nerve 

13 The sternal end of the right first rib 

14 The right innominate vein 

15 The sternal end of the right second rib 

16 The aorta, coi ered with the pericardium 

17 The right third rib 

18 The right lung 

19 The right fourth rib 

20 The right fifth rib 

21 The right sixth rib 

22 The upper surface of the diaphragm 

23 The bodj of the hioid bone 

24 The left superior thj roid vessels and superior laryngeal 

nerve 


2d The left internal Jugular i ein 

26 The left common carotid artery 

27 The left brachial plexus of ncrics, above the clavicle 

28 The left phrenic lien e 

29 The left scalenus anticus muscle 

30 The left pncumogmtric none 
81 The left deltoid muscle 

32 The left brachial plexus, beloiv the clavicle 
S3 The sternnl end of the left clmicle 

31 The left subclm Ian arten and i cm 
3o The left pectoralis minor muscle 

36 The sternnl end of the left first rib 

37 The left innoroinnte loin 
3S The superior i enn cm a 

39 The position of the pulmonnrj artery, covered mth the 

pericardium 

40 Tile left second rib 

41 The upper lobe of the left lung 

42 The left third rib 

43 The position of the right auricle, coicred ivith the 

pericardium 

44 The left fourth rib 

45 The left fifth rib 

46 The right i entrlcle of the heart, co\ ered ivith the peri 

carditim 

47 The left sixth rib 

48 Ihe left seienth rib 
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are fiimly attached to the contiguous maigins of the veitebial bodies above 
and below The bodies of the vertebias and the intei veitebral disks aie 
stiongly united m fiont by the antenoi common spinal ligament, and 
by a similar band within the spinal canal, called the postenoi common 
ligament The antenor ligament consists of seveial stiata, the outei being 
composed of long fibies extending along several vertebise, and the %nnei, of 
slioit fibies flora one veitebia to another This ligament is tlnckei ovei 
the bodies of the veitebree than the mtervertebi al disks, and is attached 
above to the axis in connection with the longus colli muscles Each joint 
between the aiticulai processes in the ceivical veitebise is piovided with a 
synovial membiane suiiounded with a loose capsulai ligament, in accoid- 
ance with the fiee movement m the neck Foi the same leason the joint 
between the occipital bone and the atlas and axis veitebise has specialized 
ligaments The antenoi common ligament is continued upwaid fiom the 
top of the antenoi aich of the atlas to the fiont boidei of the foiamen 
magnum, as the antenoi occipito-atlanhc ligament, which is tlnckei at the 
centie than at either side The posteno? occipito-atlantic ligament has 
been already lefened to (page 213) If a section is made of the postenoi 
aiclies of the two uppei veitebise and the occipital bone, the lig amentum 
latum axiale is exposed This is a stiong fibrous band separated fiom the 
postenoi common ligament Beneath the bioad axial ligament is the 
lemailtably stiong tiansveise ligament, which is sti etched acioss between 
the internal tubeiosities of the atlas back of the odontoid process, a syno- 
vial bui sa and a tlnn layer of fibio-caitilage being interposed between the 
piocess and the ligament Some fibies of this ligament pass upward fiom 
its centie to be attached to the basilai piocess, and some downward to the 
body of the axis The occipito-odontoid or check ligaments are placed 
above the tiansveise ligament, and extend from the inside of each occipital 
condyle to the same side of the top of the odontoid process They are 
rendeied tense by turning the head to one side or the othei A few 
fibio-caitilaginous fibres pass from the apex of the odontoid piocess to 
the fiont of the foiamen magnum, and are called the suspensoiy ligament 
of the axis In addition to the above, the articulai surfaces of the occiput 
and atlas aie piovided with synovial sacs and capsulai ligaments The 

28 
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cervical curve of the spine is considered as consequent upon the exten- 
sion of the neck m development, and extends from the atlas to the mtei- 
vertebral disk between the second and third dorsal veitebrse The weakest 
point, not only m the neck but also m the entne column, is between the 
second and thud ceivical veitebi as 

The struetuies m immediate lelation to the front of the ceivical 
portion of the spinal column aie the pieveitebial muscles and fascia 
(Plate 11, Fig 1) The longus colli muscle consists puncipally of a 
veihcal portion, the fibies of which anse tendmously fiom the lateral 
ridges on the bodies of the thiee uppei doisal and two lowei cervical 
vertebim external to the common spinous ligament, and aie mseited by 
ai clung tendons into the bodies of the fouith, tlind, and second ceivical 
veitebne, and into the antenoi tubercle of the atlas Besides these there 
aie accessory poi tions The mfeiioi oblique poition anses with the veitical 
tendons fiom the tlnee uppei doisal veitebi le, and is inserted into the 
transveise piocesses of the sixth, fifth, and fouith ceivical veitebise 
Those fibies u Inch aie mseited into the sixth veitebi a covei the veite- 
bral aitery at its entrance into the foiaraen m the tiansveise pio cess of 
that veitebra The superior oblique poition anses from the tiansverse 
piocesses of the fifth, fouith, third, and sometimes second cervical veite- 
bise, and is mseited with the veitical poition into the bodies of the upper 
two vertebise and the antenoi aich of the atlas The longus colli muscle 
is supplied by blanches fiom the lowei ceivical nerves, and the action of 
the united poi tions is to bend the ceivical veitebi m forward 

The rectus capitis anticus major muscle anses fiom the transverse 
piocesses of the fifth, fouith, third, and second ceivical veitebrse, and is 
inserted into the basilai portion of the occipital bone near the phaiyngeal 
spine Undei this muscle there is a much smaller muscle, the ? ectus capitis 
anticus minoi , which arises fiom the fiont of the loot of the tiansveise 
process of the atlas, and is inserted into the basilar piocess of the occipital 
bone behind the former muscle The two lech antici are supplied with 
branches of the anterior division of the sub-occipital nerve, and some 
filaments from the deep ceivical plexus, and then action is to assist m 
bending the head foiwaid The i ectus capitis lateralis muscle extends 
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from the transverse piocess of the atlas to the jugulai piocess of the 
occipital hone, and is in reality the topmost of the senes of intei - 
h ansvei sales muscles m the cervical legion, which extend between the 
successive tiansveise piocesses m fiont of the exits of the spinal neives 
and ovei the vertebial aitery The lateiales aie capable of bending the 
head slightly sideways 

The cervical poi tion of the sympathetic no ve on each side consists of 
a continuous coid, on which theie aie three ganglia, situated in fiont of 
the tiansverse piocesses of the cervical veitebise The superior ganglion 
is the laigest of the three, and is about opposite the second and thud 
cervical vertebiae, ovei the lectus capitis anticus majoi muscle, behind 
the internal carotid aiteiy, and internal to the pneumogastnc neive 
(Plate 36, No 49) It is an elongated, reddish-giay body, geneially 
tlnee centimeties, or about an inch and a quartei, m length It is some- 
times maiked by constnctions, and leeeives externally four communi- 
cating bianclies from the foui uppei ceivical nerves It sends blanches 
to the uppei and lowei ganglia of the pneumogastnc (page 204), also to the 
ganglion of Andeiscli, on the glosso-pliaiyngeal nerve (page 205), and to 
the hypoglossal neive Fiona the uppei portion of the supenor ganglion 
the coid is continued into the caiotid canal with the internal caiotid aitery, 
to foim the carotid sympathetic plexus Filaments leave the antenoi 
boidei of the supenoi ganglion and accompany the bianclies of the external 
caiotid arteiy, upon which they foim plexuses and aie distributed to the 
teintones which they supply A bianch is also sent to the mter-caiotic 
body The supenoi caidiac neive aiises fiom the lower pait of the supe- 
noi ganglion, and descends upon the longus colli muscle behind the sheath 
of the carotid vessels, in close connection with the main sympathetic cord 
The middle ceivical ganglion is veiy small and inconstant, and when 
piesent is situated opposite the sixth ceivical vertebra, neai the infenor 
thy i oid aiteiy, and about on a level with the ciossing of the omo-liyoid 
muscle It leeeives blanches from the adjacent ceivical nerves, and gives 
oft thjioid blanches and the middle cardiac neive, which descends with 
the supenoi caidiac eitliei over or under the subclavian arteiy to join the 
caidiac plexus 
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The mfei 101 cei vical ganglion is deeply situated between the transverse 
piocess of the veitebia piominens and the neck of the hist nb (Plate 36, 
No 22) It i eceives blanches fioni the seventh and eighth ceivical nerves, 
and gives off blanches which foim the plexuses about the subclavian and 
veitebial aitenes and the inferior caidtac nave, which joins the deep 
eaidiae plexus 

The scalene muscles extend flora the transveise piocesses of the ceivical 
veitebise to the two upper nbs, m the mannei of a scalene tnangle, on each 
side, and aie compaiable to the intei costal muscles both in their attach- 
ment and in then function The scalenus anticus anses fiom the aniei ioi 
tubercles of the tiansveise piocesses of the third, fouitli, fifth, and sixth 
ceivical veitebise, and is nisei ted by a fiat tendon at the inner bolder and 
uppei surface of the fiist nb (Plates 31, 32, 34, 35, and 36) This muscle 
is usually desenbed as being nisei ted into the tubeicle (of Lisfianc) on 
the fiist nb, and much stiess has been laid upon it as an important guide 
to the adjacent vessels, but, aftei examining several bundled specimens, 
the authoi has the lecollection of seeing only four oi five upon which 
any approach to a tubeicle was developed The scalenus medius arises 
fiom the posterior tubeicles of the tiansverse piocesses of the lowei six 
ceivical vei tebise, and is inserted also upon the fiist rib behind the scalenus 
anticus This is the stiongest of the three scalene muscles The scalenus 
posticus anses fiom the postenoi tubercles of the transverse piocesses of 
the thiee lowest ceivical vei tebise, and is mseited upon the second rib 
external to its angle These muscles leceive their nerves fiom the lowei 
ceivical neives, which they sunound as they leave then giooves on the 
upper sui faces of the tiansveise piocesses Their combined action is to 
raise the thorax, as m deep inspiration, or, being fixed below, they can 
bend the ceivical veitebise, as m using fiom the lecumbent position 
The scalenus anticus is a guide m distinguishing the position of the im- 
portant stiuctuies with which it is m close i elation at the loot of the neck 
The lower attachment of the scalenus anticus is usually overlapped by 
the claviculai poition of the stemo-mastoid muscle, but by depiessing the 
should ei and extending the neck the outer boidei of the former muscle 
can be leadily felt 
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The subclavian aiteiy and the subclavian vein aie sepaiated by the 
costal attachment of the scalenus anticus, as they pass in their respective 
giooves upon the fiist 11 b on then way to and fiom the axilla The vein 
is in fiont and the aiteiy is behind the latter can sometimes be felt 
pulsating ovei the lib by piessmg with the thumb in the supi a-clavicular 
fossa, at the outei boidei of the steino-mastoid muscle In this way 
also compression of the subclavian aiteiy may be sometimes satisfactorily 
effected, as is lequued in amputation at the shouldei In one instance 
the autlioi found both the aiteiy and the vein in fiont of the scalenus 
anticus, and seveial cases have been lecoided in which the relations of 
the vessels were leveised, the aiteiy being m fiont of the vein 

In relation to the scalenus anticus muscle it should be lemembeied that 
the phenic neive (page 207) passes obliquely fiom the outei to the inner 
bolder m front of that muscle, to entei the chest between the subclavian 
aiteiy and subclavian vein (Plates 25 and 31), and that it is joined on 
the outei suiface of the muscle by a twig fiom the fifth branch of the 
cervical plexus as well as by a filament fiom the sympathetic neive 
The supia-scapulai and tiansvei sails colli aitenes (page 233) cioss 
over the lowei pait of the scalenus anticus, and between it and the sca- 
lenus medius and above the subclavian aitery aie the coids of the brachial 
plexus of neives Its inner boidei is in close relation with the veitebial 
arteiy, which is lieie coveied by the internal jugulai vein 

The stiuctuies collected at the root of the neck (Plate 14, Fig 2) 
piesent a complex anangement which varies upon both sides, even m the 
normal condition, in consequence of the mode of distribution of the gieat 
aoitic blanches The innominate aiteiy upon the light side leaves the 
aoita at the commencement of the tians verse poition of the arch behind 
the middle of the manubnum steini, opposite the fourth doisal vertebia, 
and ascends to the stei no-clavicular joint, behind which it subdivides into 
the right subclavian and light common carotid arteries The innominate 
arteiy is usually foui centimeties, oi about an inch and a half, m length, 
in a well-developed adult, but it is often half an inch longei, and m some 
cases the vessel ascends above the clavicle close to the trachea before it 
divides The innominate sometimes gives off a blanch, the thyioidea ima 
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(Plate 43), which ascends to the lowei bordei of the thyioid body along 
the front of the tiacliea and compensates foi a deficiency in the mfenoi 
thyroid aitery In the child, owing to the greater laxity of the connective 
tissue and the piolongation of the ceivical fascia, the innominate artery may 
be diawn upwaid into the supra-sternal notch by extending the head and 
neck backwaid, but this cannot be done m the adult if the aitery is in its 
noimal position It has been demonstiated on the dead subject (Bums) that 
if the innominate arteiy be tied with a ligatuie the collateial circulation can 
be established both m the light side of the head and m the light aim, and 
the opeiation has been successfully pei formed on the living subject (Mott) , 
but it is a despeiate nndei taking, and should not be attempted except as 
such The artery lies above the bifui cation of the tiacliea, and is enveloped 
in a strong slieatli piolonged fiom the deep ceivical fascia, which continues 
ovei it to the pencaidium The two venae mnominahc, or right and left 
hi achio-cephaltc veins, conveige in fiont of the innominate aitery to empty 
into the supenor vena cava, the right vein descending on the outei side 
of the artery and the left vein passing across its origin These veins thus 
foim a tuangular space (Plates 31 and 35), m which the artery appears 
when the loose fascia which connects it to the coat of the left innominate 
vein is lemoved 

The pneumogastnc nerve descends into the thorax between the right 
innominate vein and the innominate aiteiy at its bifurcation into the 
right subclavian and common carotid arteries, and m this relation gives 
off the light lecunent laiyngeal nerve, which turns upwaid under the 
subclavian oi innominate arteiy, as previously descubed (page 186) It 
will be noticed that the great innominate veins, with all then tubutanes, 
occupy a plane anterior to that of then respective artei les, which is the 
converse of the i elation of the aiteries and veins below the diaphragm 
(Plate 42), with the single exception of the renal vein The innominate 
veins aie formed respectively by the confluence of the common jugular and 
subclavian veins of each side The light vein commences behind the right 
stemo-claviculai joint, and descends a little forward to a point opposite the 
fiist light intei costal space, where it is joined at an obtuse angle by the 
left vein, to empty into the supenor vena cava It is about two and a 
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half centimetres, 01 an inch, in length, and leceives the light internal 
mammary, supenoi mteicostal, and mfenor thyioid veins The left 
innominate vein is neaily thiee times the length of the light, being six 
centimeties, or two and a half inches, as it commences behind the sternal 
end of the left clavicle and extends acioss the origins of the left common 
caiotid and innominate aitenes The left vein leceives upon its undei 
suiface the left internal mammaiy, thymic, and mediastinal veins, and 
on its uppei suiface the left mfenor thyioid, veitebial, and deep ceivical 
veins The tnbutaiy veins to both vessels aie guaided with single 
crescentic valves at then onfices In the young child the left innomi- 
nate vein is geneially above the uppei margin of the sternum Between 
the innominate vessels and the sternum theie is a considerable quantity 
of adipose and connective tissue, and m the adult the remains of the 
thymus gland (and m the child, up to the thud or fouith yeai, the gland 
itself), with numerous veins These veins form a plexifoim net-work, and 
aie associated with the inferior thyioid veins, which occupy the space be- 
tween the trachea and the top of the sternum and empty into the light and 
left innominate veins The presence and proximity of these veins lender 
any opeiation in this locality extiemely liazaidous They aie liable to 
become dilated and engoiged flora intei feience with the respnation, as in 
membianous croup, or under the influence of pressuie from a neighboring 
growth In a patient from whom the authoi successfully removed the 
upper portion of the sternum and adjacent third of the clavicle for osteo- 
sarcoma, the venous hemorrhage was appalling, and could be ai rested only 
by sponge pressure 

The right and left common caiotid arteries ascend from the root of the 
neck by the sides of the tiachea, diverging outward from the middle line 
to their bifurcation opposite the top of the thyroid cartilage (page 201) 
On a level with the top of the sternum, and three centimetres, or about an 
inch and a quarter, fiom the surface, the two caiotid aitenes are sepaiated 
fiom. each otkei by two centimetres, 01 less than an inch, but at their bifur- 
cation, owing to the breadth of the larynx, they are six centimetres, or two 
and a half inches, apart (Plates 31, 32, 33, and 42) In consequence of 
the independent thoracic ongin of the left common caiotid aitery from the 
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PLATE 32. 


The relations of the lungs, partially distended (as In tranquil respiration), to the pericardium Also the vessels and 


nerves at the root of the neeL. 

1 The right facial artery 

2 The right facial i ein 

3 The right lingual arterj 

4 The right thj ro hj Old arterj 

5 The right superior laryngeal lien e 

6 The right external carotid arterj 

7 The thyroid notch 

8 The tlij roid cartilage 

9 The right superior thyroid arterj 

10 The right superior thj roid i ein 

11 The right common carotid artery 

12 The right scalenus anticus muselc 

13 The right trapezius muscle 

14 The right internal jugular rein 

15 The right brachial plexus of nenes 

16 The right pneumognstnc nen e 

17 Tlie right phrenic nerve 

18 The supra-scapular artery and veins 

19 The right recuirent lari ngeal nerve 

20 The right deltoid muscle 

21 The brachial plexus of nerves below the clavicle 

22 The right axtllarj arterj 

23 The right axillarj i ein 

24 The right innominate l ein 

2o The sternal end of the right first rib 

26 The superior i ena cm a 

27 The right phrenic non e 

28 The sternal end of the right second rib 

29 The upper lobe of the right lung 

30 The right auricle cov ered v, ith the pericardium 

31 The sternal end of the right third rib 

32 The middle lobe of the right lung 

33 The sternal end of the right fourth rib 

31 The height to which the diaphragm arches on the 
right side 

3j The sternal end of the right fifth nb 

36 The loner lobe of the right lung 

37 The sternal end of the right sixth rib 


3S The branches of the right phrenic nen e on the dia 
plirngm 

39 The left facial arterj 

40 The left facial vein 

41 The left tli j ro li j oid arterj 

12 The left external carotid arterj 

43 The left internal jugular v ein 

44 The left superior thj roid arterj 
4 j The left trapezius muscle 

40 The left crico tin roul arterj 

47 The cricoid cartilage 

48 The left brachinl plexus of nen es 

49 The left phrenic nerve 

50 The left scalenus nnticus muscle 

51 The left pneumogastric nerve 

52 The left deltoid muscle 

53 The trachea 

54 The left common carotid artery 

55 The left axillnrj vein 

56 The innominate artery 

57 The left innominate vein 

58 The sternal end of the left first rib 

59 The long thoracic arterj 

60 Die pectoralis minor muscle 

61 The left phrenic nen c 

62 The root of the heart cot ered w ith the perifcardium 

63 The sternal end of the left second rib 

64 The upper lobe of the left lung 

65 The sternal end of the left third rib 

66 The sternal end of the left fourth rib 

67 The right a entncle of the heart coi ered with the peri 

cardium 

68 The sternal end of the left fifth rib 

69 The sternal end of the left sixth rib 

70 The branches of the left phrenic nerve on the dm 

phrngm 

71 The sternal end of the left seventh rib 
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arcli of the aoita, it is longer than the light, the thoiacic portion being 
equivalent in length to the innominate arteiy The thoracic poition of 
the left common carotid artery is crossed by the left innominate vein, and 
its under suiface is in relation to the trachea, oesophagus, and thoiacic 
duct (Plate 39) 

In the neck, between the clavicle and the position of the crossing of the 
omo-liyoid muscle the lelations of the two caiotids aie almost identical 
The right aiteiy is usually a little neaiei the surface than the left, and its 
calibie is laigei The light and left common jugular veins occupy separate 
compartments of the geneial sheaths on the outei sides of then companion 
aitenes As they appioaeh their termination in the innominate veins they 
overlap the artenes, and on the left side this is moie especially so than on 
the right (Plates 33 and 42), because of the inclination of the laige veins 
from the left to the right side to leach the venous side of the heart The 
calibre of the right common jugulai usually exceeds that of the left, and 
they are both piovided with double valves about tlnee centimeties, oi an 
inch and a quartei, above then tei nnnations 

The light and left pneumogasinc nerves ascend also in separate com- 
partments of the sheath postei lor to the septa between the arteiy and the 
vein, but somewhat neaiei the latter The position of the carotid vessels, 
on each side, may be indicated by drawing a line from the top of the 
sternal end of the clavicle to the paiotid gland between the mastoid process 
and the angle of the lower jaw As the sterno-mastoid muscle is attached 
to the antenoi suiface of the top of the sternum, with its fibres interlacing 
with those of the sternal poition of its fellow muscle (Plates 23 and 24), 
it completely covers the line of the caiotid vessels, which m reality corre- 
sponds to the space between the sternal and clavicular attachments of the 
stemo-mastoid muscle (page 197) Between the sheath of the vessels 
and the sterno-mastoid muscles at the loot of the neck there are also 
the sternal attachments of the sterno-hyoid and sterno-thyroid muscles, 
and between the lattei muscles and the sheath are the intricate thyroid 
veins, and sometimes the external jugular vein passing into the internal 
jugular to empty conjointly into the subclavian (Plate 21) 

The sheath of the caiotid vessels is sepaiated posteriory fiom the bodies 
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of the* lower ceivical yertebias by the longus colli and rectus capitus anticus 
muscles It is in close 1 elation with the sympathetic nerve cord, and 
separated fiom the veitebial aiteiy by the mfenoi thyioid artery, which 
winds upwaid and inwaid fiom the subclavian to the thyioid body To 
the inner side aie the trachea, the larynx, and a lobe of the thyioid body. 
The oesophagus inclines to the left of the middle line at the loot of the 
neck, so that it is in closer relation to the left caiotid sheath The recurrent 
laiyngeal neive on both sides ascends to the laiynx between the trachea 
and the oesophagus, but is sepaiated fiom the carotid sheath by considerable 
cellular tissue (Plate 24, Fig 2) 

In the operation foi applying a ligatuie upon the caiotid artery it is 
essential to avoid as fai as possible interfering with the cellular investment 
of the sheath and its attachment to the reflections of the deep ceivical 
fascia (page 195) In older to reach the artery the head should be turned 
to the opposite side over a pillow, so as to bung into lehef the anterior 
boidei of the stei no-mastoid muscle, along which an incision fiom three 
to four inches in length should be made thiougli the skin, superficial 
fascia, and platysma muscle so as to intersect the line of crossing of the 
omo-liyoid muscle at the level of the cricoid eaitilage The caiotid sheath 
is immediately undei the omo-liyoid, and tins muscle may be cut through, 
or the sheath can be opened above or below it as requned A finger 
piessed upon the vein at the loot of the neck will cause it to distend 
and leveal its piecise relation The sheath should be opened on the 
tracheal side, and it is well to raise the head and to turn it to the same 
side before passing the aiteiy needle, so as to relax the tissues and avoid 
including or injuring any of the adjacent structuies The descendens 
hypoglossi nerve is usually seen upon the sheath, and the sterno-mastoid 
blanch from the superior thyroid artery crosses it neai the omo-hyoid 
muscle The thyioid veins are numerous over the sheath at the root of 
the neck, and if it is necessary to tie the aitery m that locality, they 
must first be secured with a double ligature and severed Upon the left 
side the operation low down is attended with so much difficulty that it is 
well to divide the sternal attachment of the sterno-mastoid muscle, which 
will render the vessel moie accessible 
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Aftei ligation of tlie common caiotid artery the eollateial circulation 
is established tlnougli tlie anastomoses of the blanches of the external and 
internal carotid aiteues of the opposite side with the blanches of the 
hgatuied side, in which the blood-cun ent is leveised, and between the 
vertebial and postenor communicating, the mfenoi and superior thyroids, 
and the profunda and pnnceps ceivicis, of the same side 

The deep cervical lymphatic glands (01 glandulce concatenated) foim a 
chain extending from the base of the skull to the loot of the neck em- 
bedded m tlie connective tissue which sunounds the gi eat vessels Some 
of these glands aie directly ovei the sheath of the common caiotid, and 
otlieis he between it and the bodies of the ceivical veitebise, so that when 
they become diseased they aie often so adheient to the adjoining stiuc- 
tures that then lemoval is extiemely hazardous These glands are con- 
tinuous with the thoiacic and axillaiy glands They aie most numerous 
in the neighborhood of the bifui cation of the common carotid aiteiy by 
the side of the pliaiynx, as they leeeive lieie the lymphatic vessels fiom 
all paits of the head and neck The ceivical lymphatic vessels unite at 
the inner border of the scalenus anticus muscle on both sides, so as to 
foim the jugulai lymphatic liunhs Upon the right side the trunk empties 
into the right lyviphatic duct, which is about twelve millimeties, 01 half 
an inch, in length, and tei ruinates at the junction of the common jugulai 
and subclavian veins, and on the left side the trunk geneially empties 
into the thoiacic duct (page 318), and sometimes, by a separate orifice, 
dnectly into the angle of junction of the left common jugular and sub- 
clavian veins (Plate 20) 

Ihe subclavian arteries differ not only m their origins but m their 
lelalions upon the two sides of the root of the neck (Plates 33, 35, and 39). 
Each of them puisues an arching course to pass behind the scalenus anticus 
muscle (page 221), which divides the vessel into three portions, — the fust 
oi pectoral poition being between its ongm and the mnei bolder of the 
scalenus anticus, the second or muscular portion that which is behind it, 
and the third oi cei'vical poition that which is between the outer border 
of the muscle and the lower bolder of the fiist lib, whence the artery 
continues as the axillary 
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Tlie right subclavian aiteiy 01 cl manly leaves the innominate behind 
the sterno-claviculai joint, and its fiist poi lion is veiy deeply placed as it 
passes upward and outward to the mnei boidei of the scalenus anticus 
Any change in the position of the bifui cation of the innominate aitery 
will of couise affect the point of ongm of this aiteiy. Besides the 
supeificial covenngs, it has ovei it the mseitions of the piesteinal muscles 
(Plate 23) and a layei of deep fascia which is piojected fiom the mnei 
border of the scalenus anticus muscle Undei this fascia it is crossed 
by the common jugulai and veitebial veins (Plate 21), by the pneu- 
mogastnc and phiemc neives (Plates 34 and 35), and by the supenoi 
caidiac sympathetic neives Behind the artery are the lecuirent and 
sympathetic neives (Plate 36) upon the longus colli muscle and the 
transveise piocess of the fiist doisal veitebia It is here, also, m close 
proximity to the apex of the light lung coveied with its pleuia (Plate 39) 
The subclavian vein lies below the aitery, under covei of the clavicle 
Tluee blanches aie given off fiom the Gist poition of the subclavian 
aiteiy, — le , fiom its undei surface the internal mammary (page 257), and 
fiom its upper suiface the veitebial (page 232) and the thyioid axis 
(page 232). 

The left subclavian artei y commences within the tlioiax by an inde- 
pendent ongin fiom the aicli of the aoita, and its fiist portion is conse- 
quently longei than that of the right Its ealibie is less, and it is also 
deeper Within the thorax the first portion is eiowded by the apex of the 
left lung within its pleura It is coveied by the sternal end of the first 
rib, by the sterno-clavicular joint, and by the left subclavian vein on its 
way to join the jugular vein to form the left innominate vein Between 
the vein and the artery m this locality the phrenic nerve descends Be- 
hind the aiteiy, and internal to it, are the tiachea, the cesophagus, the 
left recunent laiyngeal nerve, the inferior ceivical ganglion of the sympa- 
thetic, and the thoiacic duct (Plates 36 and 39) 

Above the clavicle the fiist poition of the left subclavian artei y cone- 
sponds veiy nearly in its lelations to those on the right side, and its 
branches are similarly disposed The second poi turns of both the light 
and left aitenes veiy closely lesemble each otliei as they pass between the 
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scalenus anticus and scalenus medius muscles over the first rib, tlie only 
diffeience being m the height to which the aiteiy ascends above the 
clavicle, which in some cases is as high as four centimeties, or an inch 
and a half The right subclavian usually arches liigliei than the left 
(Plate 35) The plnenie nerve descends acioss the scalenus anticus 
muscle, and at its anterior bolder passes between the aiteiy and the 
vein The supenor intei costal arteiy is the only blanch given off fiom 
the subclavian behind the scalenus anticus 

The thud portions of both subclavian ai tones also lesemble each other 
in then relations Here the vessel is moie superficial as it passes downward 
over the fiist rib. It occupies the supia-clavieular tnangle, formed by the 
sterno-mastoid and omo-liyoid muscles and the clavicle, but it should 
be remembeied that the dimensions of this triangle may be encroached 
upon by the approximation of the stemo-mastoid and trapezius muscles 
(page 207) As this poition of the aitery is most readily exposed, and 
tlieiefoie most easily ligatuied, it deserves special attention Besides the 
supeificial coverings in this locality, there is the double layei of deep 
fascia, consisting of the expansion fiom the omo-liyoid to the clavicle 
and the underlying expansion from the scalenus anticus Within the 
superficial fascia the supra-clavicular neives, the lower end of the external 
jugular vein, and the tiansverse ceivical and supia-scapulai veins cioss 
this space (Plates 18 and 19) In the oidmaiy position of the arm the 
clavicle and subclavius muscle and the supia-scapular vessels lie directly 
over this portion of the subclavian arteiy, but by turning the head and 
neck to the opposite side and depressing the shoulder the axillary artery 
may be diawn upward and made to take its place The aitery lests 
directly m a groove upon the fiist rib, and the outer border of the 
scalenus anticus muscle is a direct guide to it (page 220) The sub- 
clavian vein is below and on a plane antenor to it, under cover of the 
clavicle The coids of the biachial plexus of nerves and the posterior 
poition of the omo-liyoid muscle aie placed obliquety above the aiteiy 
I he supia-scapular artery usually anses fiom the thud portion of the 
subclavian, although occasionally it is derived fiom the thyroid axis at 
the innei border of the scalenus anticus muscle 
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PLATE 33. 

The relations of the lungs, w lien completelj collapsed, to the heart Also the deeper relations of the vessels and 
nenesnt the root of the neck The pericardium Is removed and the ribs sawn through at their middle to git e a better 
view into the cavity of the thorax The clavicles are also remo\ ed 


1 The right facial artery and vein 

2 The right digastric muscle 

3 The right lingual arter\ 

4 The right superior larj ngeal nerve 

5 Tlie right superior thj roid artery 

6 The right common carotid arterj 

7 The right internal jugular vein 

8 The right pneumogastric nen e 

9 The right phrenic nen e 

10 The right hrachinl plexus of nerves 

11 The right scalenus nnticus muscle 

12 The right supra scapular arterj and veins 

13 Tlie right subclat mn arterj 

14 The origin of the subclat ian arterj- from the innomi 

nate arterj 

15 The right subclm inn vein 

16 The innominate arterj 

17 The right recurrent larj ngeal nerve, Minding under 

tlie innominate artery 

18 The right Innominate vein 

19 The back of the upper part of the thoracic cavity 

20 The superior vena cm a 

21 The right phrenic nerve 

22 The ascending portion of the aorta 

23 The upper lobe of the right lung 

24 The right auricle of the heart 

2o The middle lobe of the right lung 

26 The position of the tricuspid \ alve 

27 The lower lobe of the right lung 

28 The branches of the right phrenic nen e on the upper 

surface of the diaphragm 


29 The diaphragm 

30 The left facial artery and vein 

31 The left digastric muscle 

32 The bodj of the hyoid bone 

33 The tlij ro hj oid membrane 

34 The tin roid notch 

35 The left superior larj ngenl nerve 

36 The left superior thj roid i ein and arterv 

37 The cnco thj roid membrane, and the cricothyroid 

arterj 

38 The cricoid cartilage 

39 Tlie left internal jugu'ar \ ein 

40 The left common carotid artery 

41 The left recurrent larj ngenl nerve 

42 The left scalenus nnticus muscle 

43 The left brachial plexus of nen es 

44 The left subclnt ian arterj 
4o The left 'ubclnt inn vein 

46 The left innominate i ein. 

47 The left pneumogastric nerve giting oil its recurrent 

branch to pnss under the aorta 

48 The back of the upper part of the thoracic cat ity 

49 The trnnsi erse portion of the arch of the norta 

50 The left phrenic nerve 

51 The pulmonarj artery 

52 The upper lobe of the left lung 

53 The right i entricle of the heart 

54 The low er lobe of the left lung 

55 The branches of the left phrenic nerve on the upper 

surface of the diaphragm 
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The subclavian vein, upon either side, does not arch upwaid like its 
companion aiteiy, but takes neaily a stiaiglit course to join with the 
common jugular m foiming the conesponding innominate vein It ex- 
tends fiom the lowei bolder of the first rib to a point between the 
insertion of the scalenus anticus and the stei no-clavicular joint The 
phienic and pneumogastric neives descend between it and the aiteiy upon 
both sides of the neck, and it leceives its blood tbiough the antenoi and 
external jugular veins Before its junction with the common jugulai it 
is guarded with a pan of valves It should be noted that tlnonghout its 
couise the subclavian vein is placed on a lowei plane than, and m fiont 
of, the arteiy The sheath ovei the subclavian vessels is attached to the 
hack of the clavicle, and, as the vein is more fiimly enveloped by it than 
the aiteiy, it follows the movements of that bone This intimate relation 
of the vein to the clavicle lendeis it liable to mjuiy in fiactuies of that 
bone The opeiation foi tying the subclavian aiteiy is a difficult task, 
even upon the dead subject with the paits in then noimal positions It is 
liatuially moie so upon the living, and not only is a practical knowledge 
of the anatomy lequisite, but also a knowledge of the jiossible deviations 
which attend the stiuctuial changes in consequence of aneunsm 01 otliei 
tumoi involving this legion 

In ligation of the subclavian aitery m the thud or outer part of its 
course the patient’s head should be tuined back, the shouldeis laised, 
and the aim pulled down to the utmost, so as to lowei the clavicle The 
integument should be diawn downward, and an incision seveial inches 
long should be made dnectly upon the clavicle thiougli the superficial 
coveimgs If the trapezius and sterno-mastoid muscles oveilap the supia- 
claviculai space they must be cut and turned aside In this incision caie 
must he taken not to wound the external jugular vein, and, as the supia- 
scapular "veins are often m the way, they may require a double ligatuie and 
section The deep fascia can be opened by following the external jugular 
vein as it pierces it Much time is often lost tlnough mistaking the cellular 
space above the deep fascia for that below it In the depths of the latter 
the arteiy in question is situated In more than one instance the low T er 
coid of the brachial plexus has been mistaken for the artery, and on seveial 
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occasions tied, but tins is not likely to happen if befoie seeming the hga- 
tuie the aim is laised and lotated, so as to lelax the parts, when they can 
be bettei lecognized The lmpiession conveyed to the fingei by piessmg 
ovei the fiist 11 b should nevei be lelied on The operatoi does not usually 
see the vein It is out of the way, below the clavicle In the deepei 
cellular space tlieie is geneially a quantity of fat, with some lymphatic 
glands, which when enlaiged offei additional embanassment to the opera- 
tion The collateial cuculation after the artery has been tied in its 
outei poition is maintained by the occluded blanches of the axillaiy 
aiteiy di awing the blood fiom their anastomoses with the snpeuor inter- 
costal, uppei aoitic, intei costal, and internal mammal y aitenes, assisted by 
the communications between the doi sails scapulae and the supra-scapular 
and postenor sea pul ai aitenes 

The vertefoed aiteiy anses fiom the uppei and postenoi suiface of the 
fiist poition of the subclavian It ascends behind the common jugular 
vein, and nins between the scalenus anticus and longus colli muscles until 
it enteis the vertebial foiamen m the tiansverse piocess of the sixth 
cervical veitebia On the way it is ciossed by the infeiior thyroid 
aiteiy, and on the left side by the tlioiacic duct The sympathetic neive 
cold is in close lelation to it, and some delicate neives fioin the inferior 
ceivical ganglion pass along with it, and others pass acioss, to blend witli 
the coids of the biaclnal plexus Aftei entenng the tiansverse process of 
the sixth veitebia it continues up tlnough the conespondmg foramina in 
the tiansveise piocesses of the veitebise above until it ai lives at the atlas 
in the sub-occipital tuangle (Plate 4, Fig 2), wheie, aftei it uses through 
the foiamen in the tiansverse process, it turns backward lound the condyle 
of the occipital bone to penetiate the postenor occipito-atlantie ligament 
and to entei the sub-duial space within the foiamen magnum Within 
the cranium the veitebial arteiy passes between the hypoglossal neive 
and the anterior loot of the fiist ceivical nerve and ascends upon the 
basilai piocess to join with its fellow (page 22) and foim the basilar 
arteiy (Plate 5, Fig 3) 

The thy 7 oid axis is a short tiunk ansing fiom the first portion of the 
subclavian at the mnei boidei of the scalenus anticus muscle It usually 
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divides into tlnee bianelres, the inferior tliyioid, the tiansversalis colli, and 
the supra-scapulai The mfevioi tliyioid arteiy ascends toituously acioss 
the veitebial aitery, the recunent laryngeal neive, and the longus colli 
muscle to the coi responding lobe of the thyroid body The middle eeivical 
ganglion of the sympathetic nerve is veiy close to it as it passes beneath 
the sheath of the carotid vessels The infeiior thyroid sends off branches 
to the phaiynx, oesophagus, tiachea, and the antenoi mediastinal glands, 
and the little inferior laiyngeal aitery which accompanies the lecuirent 
laryngeal nerve Within the tliyioid body it bieaks up into teiminal 
branches which anastomose freely with those of the otliei thyroid 
aitenes The tiansvei salts colli at toy usually anses fiom the axis 
and passes ovei the scalene muscles and the biaehial plexus to reach 
the uppei angle of the scapula, wlieie it supplies the adjacent muscles 
Its veins are in close relation with it and empty their blood into the 
external jugular The transveisalis colli often gives olf the supei Jicial 
eeivical artery, which passes upward along the bolder of the trapezius 
muscle (Plate 25) and anastomoses with the descending bianch of the 
occipital arteiy It is accompanied by two vense comites, Avhicli join the 
transverse veins The supi a-scapulai at toy anses sometimes from the 
thyioid axis, sometimes independently fiom the thud portion of the sub- 
clavian arteiy (page 229) It passes behind the clavicle, separated from 
the subclavian aitery by the reflection of the deep cervical fascia from 
the omo-liyoid muscle, and on leaching the scapula it enters the supra- 
spinous fossa It then passes through the supra-scapular notch and 
eventually terminates in the infia-spinous fossa In its couise it sends 
branches to the neigliboung muscles, to the clavicle, to the acromion and 
body of the scapula, and to the shoulder-joint This vessel is accompa- 
nied by two veins, which aie piovided with valves at their termination 
m the external jugular oi subclavian veins 

The thyroid body is the veiy vascular glandular organ "which is 
situated in the neck over the fiont and sides of the upper part of the 
tiachea, extending upwaid on each side of the laiynx It consists of two 
oioid lata al lobes, united neai their lower boideis by a median tiansverse 
poition, the isthmus It is of a i eddish-brown eoloi, and weighs m the 
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adult about two ounces Each lobe extends fiom the fifth 01 sixth ring 
of the tiachea below to the side of the thyioid caitilage above, which is 
embiaced by the nanowei end Each lobe is five centimeties, 01 about 
two inches, in length, by tlnee centimeties, 01 an inch and a quarter, in 
bieadth The anterioi suiface is convex, and coveied by the mfia-hyoid, 
steino-hyoid, steino-thyioid, and omo-liyoid muscles (Plates 23, 24, and 
25), and is ovei lapped at the sides by the anterioi holders of the stemo- 
mastoid muscles The postenoi suiface is adapted to and closely adheient 
to the paits of the tiachea, laiynx, and oesophagus over winch it lies 
The caiotid sheath is usually m contact with the external border of the 
lobe on each side, but veiy often it is embiaced, particulaily on the light 
side, by the glandulai stiuctuie 

The isthmus is vanable m size, shape, and position, and usually ciosses 
ovei the second and thud lings of the tiacliea, being fiimly attached by a 
band of the deep eeivieal fascia, besides the geneial investment which con- 
nects the thyioid body to the sides of the tiachea and to the cncoid and 
thyioid cartilages In consequence of this intimate association the oigan 
uses and falls with the laiynx in swallowing, and thus a valuable means 
is affoided of distinguishing the cliaiaeter of any enlargement of its lobes 
Veiy often tlieie is an acc essoiy pyi amidol middle lobe winch extends 
upwaid fiom the junction of the isthmus with the left lobe to be attached 
to the tliyro-hyoid membiane by a fascial band This may sometimes be 
covered by a sepaiate slip fiom the steino-hyoid muscle, called the levator 
eorpoi is thyioidei 

The thyroid body vanes in size in diffeient individuals and at diffeient 
penods of life It is relatively larger in the child than m the adult, and 
in the female than in the male In childien the isthmus is usually veiy 
insignificant The function of the thyioid body is unknown, but it is 
supposed to be m some way a blood-foiming organ and to regulate the 
production of mucin Each lobe consists of many megulai lobules, held 
togetliei by aieolai -tissue septa which are inflected fiom the external 
glandulai investment In these septa are the branchings of the vessels, 
suirounded not unfrequently with a colloid substance The lobules are 
composed of a great number of closed follicles, the epithelial lining of 



the region of the neck 


235 


■winch secretes a seious fluid in the child In the adult the lining "wall 
degenerates and colloid matter takes the place of the eailiei limpid fluid 
There are fine sympathetic neive filaments "which accompany the vessels 
throughout the glandulai stiuctuie, and there aie numerous lymphatic 
vessels which commence in lympli-spaces in the mteilobulai septa and 
terminate in the lymphatic ducts upon each side of the neck Theie is 
no proper duct to the thyroid body itself The aitenes which supply the 
thyroid body aie lemaikable foi their number, size, and fiee inoscula- 
tion The supe 1 ) 101 thyioid aitenes (page 208) anse fiom the external 
caiotid aitenes just below the gieatei cornua of the tliyioid cartilage, and 
curve downwaid beneath the mfra-hyoid muscles to the upper and fiont 
surface of the tliyioid bocly (Plate 24) The mfeiioi thyioid aitenes anse 
from the tliyioid axis of the subclavian aitenes (page 238) and ascend 
toituously to the undei suiface of the tliyioid body Occasionally theie is 
a middle thyroid aiteiy, the thyioidea tma, which arises eitliei fiom the 
arch of the aoita oi fiom the innominate aiteiy and ascends m fiont of 
the trachea to the isthmus The thyioid veins aie also remarkably large, 
and form a plexus upon the lobes of the tliyioid body The supenoi and 
middle thyioid veins upon each side empty into the internal jugular The 
mfeiior thyioid veins communicate fieely with each othei over the tiachea 
m the antenor pait of the root of the neck, and teiminate m the innomi- 
nate veins The lelations of the thyroid body to the gieat vessels and 
nerves of the neck explain many of the symptoms pioduced by the liypei- 
troplned condition of any poition of it, known as “ bronchocele ” 

The tiachea m the neck is coveied antenoily by the steino-liyoid and 
sterno-tliyioid muscles (Plate 23, Fig 2) The steino-hyoid muscles are 
tlnn fleshy bands of paiallel fibies beneath the skin, which anse on each 
side fiom the postenoi suiface of the stei no-clavicular joint and the con- 
tiguous poi tions of the clavicle and nianubiium sterm They ascend and 
conveige to be inseited tendmously into the lower bordei of the body of 
the hyoid bone The stei no-thyi oid muscles anse fiom the posterior suiface 
of the manubrium steini, internal to the sterno-hyoid muscles, and from 
the caitiloge of the fiist lib on each side, and ascend like two musculai 
ribbons, diverging a little fiom each other to be inserted into the oblique 
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lines of the ala? of the thyroid cartilage Occasionally these muscles 
piesent tendinous intersections *1 lie thyt o-hyoid muscles are continu- 
ations upwaid of the sterno-thyioid muscles, and aie variable in their 
degree of separation from them They are somewhat bioadei than the 
sterno-hyoid, and pioject lateially beneath the attachments of the omo- 
hyoid muscles These muscles are all bi ought into action m forced 
inspiration The steino-liyoid aids the omo-hyoid in depressing the hyoid 
bone The tliyio-liyoid elevates the thyroid cartilage, while it is depressed 
by the sterno-thyioid These muscles aie mneivated by the communi- 
cating loop fiom the descendens hypoglossi neive (Plate 27) In the 
middle line the fascial sheaths of the steino-thyroid and sterno-hyoid 
muscles blend and foim the linea alba cei vicalis, which can be leadilv 

pg f6o ** 

distinguished aftei incision through the integument (Plate 23) 

The trachea is the cai tilagmous and membranous portion of the 
windpipe which commences at the encoid cartilage of the larynx opposite 
the fifth ceivical veitebra (page 177) and extends medially downward 
to about the body of the fouith doisal veitebra, where it divides into the 
right and left bronchi (page 268) It is situated partly in the neck, and 
partly within the superior mediastinum of the thoiax (page 260) The 
length of the tiachea in the adult is fiom ten to eleven and a half centi- 
metres, or fiom foui to four and a half inches, and its chametei is about 
nineteen millimeties, or thiee-fouiths of an inch, from before backward, 
and a little more than that from side to side The dimensions vary with 
the age and development of the individual, and in the female the tiachea 
is smaller than in the male In a general w r ay the calibre may be said to 
correspond to the size of the patient’s forefingei It is a cylindrical tube 
flattened behind, so that upon section it appears shaped like the letter D 
(Plate 26,^1 hg 2 2, No 7) It is composed of a series of incomplete carti- 
laginous rings, fiom sixteen to twenty in numbei, which extend round the 
anterior two-thirds of its cucumfeience At the posterior deficiency in the 
lings, wheie the tiachea is in relation to the oesophagus, the tube is com- 
pleted by a fibio-muscular membiane, m consequence of which its calibre 
can be mci eased or enlarged The muscular tissue consists of layers of 
longitudinal and transverse fibres The spaces between the rings are filled 
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up with the fibrous membrane, m which theie is an additional development 
of elastic tissue The hoops of the rings aie generally jiaiallel with one 
anotliei across the fiont of the tube, but their extiemities offer gieat diver- 
sity in conformation Sometimes they folk, alternating upon the two 
sides, and sometimes the ends of the adjacent rings are united The last 
ring is peculiai, and usually is modified by being prolonged m front in a 
V-shaped piece so as to confoim with the first rings of the two bionchi 
The top ling is always broadei than the rest, and is stiongly connected by 
fibious tissue with the lowei bolder of the cricoid cartilage, with which it is 
sometimes blended The tracheal cartilages raiely ossify, as they are non- 
vascular They are invested with a dense perichondrium which closely 
adheres to the entile tube The mucous lining of this poition of the air- 
passage is smooth and of pinkish color, although it is but slightly vascular 
Within the sub-mucous layei are the blood-vessels, lymphatics, and neives, 
togethei with a numbei of small lacemose mucous glands, the tiacheal 
glands These are situated mostly m the posterior membranous wall and 
along the boideis of the lings, and then ducts convey their secretion to 
the mnei lining In bronchitis they aie the souices of the abundant 
secietion The tiacheal artenes aie supplied by the infeiior tliyioid 
aitenes (page 233) and lun longitudinally downwaid to teimmate m 
capillary plexuses The nerves aie denved from the pneumogastucs and 
then lecunent blanches The tiachea is suirounded by a quantity of 
loose connective tissue, especially in children, which allows of its free 
mobility This mobility of the tiachea is one of the greatest obstacles to 
the satisfactory peifoimance of tracheotomy, as it is essential to fix the 
trachea in the middle line, which here, as elsewheie in the body, is 
regai ded surgically as the line of safety, owing to the feeble anastomosis 
of the vessels fiom side to side 

In the performance of the opei ation of tracheotomy, the patient’s 
head should be extended stiaight backward, with the shoulders elevated 
ovei a film pillov, so as to bring the trachea into relief and to steady it 
as much as possible The landmarks, consisting of the thyroid notch, 
the hoop of the cricoid cartilage, and tbe top of the steinum, aie clearly 
noticeable The upper rings of the trachea cannot be detected thiough the 
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Preparation to show the relations of the heart, within the pericardium 


1 The thvro hj Old membrane 

2 The thjroid notch 

3 The right tliyro hyoid muscle 

4 The right superior tlij roid arterj 

5 The right superior larj ngeal nen e 

6 The right crlco thj roid muscle, and crico thyroid or 

terj 

7 The right pneumogastrlc lien e 

8 The right common carotid artery 

9 The right supra scapular artery 

10 The right scalenus anticus muscle 

11 The right phrenic nerve 

12 The right brachial plexus of nen es 

13 The right subclavian arterj 

14 The right first rib 

15 The right pneumogastric nerve, passing behind the 

ngbt innominate t ein 

16 The innominate artery 

17 The right innominate \ ein 

18 The upper lobe of the right lung drawn aside 

19 The superior i ena ca\ a 

20 The right phrenic nerve 

21 The middle lobe of the right lung, drawn aside 

22 The position of the right auricle, covered with the 

pericardium 

23 The lower lobe of the right lung 


24 The right! entricle of the heart within the pericardium 
2o The left superior th j roid artery 
20 The left thjro lij oid muscle 
27 The crico tin roid membrane 
23 The cricoid cartilage 

29 The left internal jugular vein 

30 The left common carotid artery 

31 The left pneumogastric nerve 

32 The left brachial plexus of nerves 
S3 The left recurrent larj ngeal non e 

34 The left scalenus anticus muscle 

35 The trachea 

86 The left subclav inn artery 

37 The left subclat inn vein 

38 The left phrenic nen e 

39 The left innominate t ein 

40 The upper lobe of the left lung drawn aside 

41 The position of the pulmonary artery within the peri 

cardium 

42 The left lung drawn aside 

43 The left phrenic nen e 

44 The apex of the heart within the pericardium 

45 The lower portion of the lower lobe of the left lung, 

drawn aside 

46 The position where the pericardium blends with the 

central tendon of the diaphragm 


N 15 —The ribs are out aw ay so as to give an unrestricted view 
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integument, except in very tlnn subjects The isthmus of the thyroid 
body crosses over the second and third tiacheal lings, and is usually very 
closely bound down to them It should be remembered that the cnco- 
thyioid aiteiy passes ovei the top of the cnco-tliyioid membrane (page 
184), that occasionally the antenoi jugulai vein occupies the middle line 
(page 192), and that the mfenoi thyioid veins always intercommunicate 
over the trachea at the loot of the neck (page 235) These anatomical 
facts indicate the isthmus of the thyroid body as the point above which 
or below which the operation offers special featuies of intei est In all cases 
it is well to make the incision through the superficial tissues fiee, and it 
should be kept absolutely m the middle line It should divide fire skin 
over the position of the isthmus of the thyroid body, when the antenoi 
jugular vein, if piesent, will be recognized, and the white aponeurotic line 
between the sterno-hyoid and stemo-thyroid muscles will be exposed The 
suiface of the cnco-tliyioid membrane should be carefully examined for the 
presence of any transverse vessel, — the cnco-thyroid or supenor thyroid, — 
and traction should be made upon the isthmus to see whethei it can be 
ch awn upward or downward If it cannot be displaced it may be cut 
through upon a dnector, and, if necessaiy, between a double ligature 
When the tiachea is sufficiently exposed, a tenaculum should be inserted 
to steady it, and the upper rings cut by plunging into them the point of 
the knife to the extent of half an inch, so as fully to open the mucous 
lining This precaution is necessaiy when theie is a false membrane, so 
that the canulated metal tube when inserted may not pass between it and 
the tracheal wall It is not safe to make the plunge with the knife deeper 
than half an inch, on account of the danger of wounding the cesophagus 
It is noticeable that when air enters the lungs through the tracheal wound 
the engoigement of the tnbutaiy veins subsides m consequence of the 
relief affoided to the heart, which is thus enabled to pump out the venous 
blood from its right side Below the isthmus of the thyroid body the 
trachea becomes deeper as it descends behind the sternum (page 190), 
which adds greatly to the difficulty of opening it in this situation In 
little children the neck is usually very fat, and at the root of the neck, 
besides the mtiicate mfenoi thyroid veins, the left innominate vein, and 
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even the innominate aitery, may be diawn upwaid above the maigm of 
tlie manubrium steini, in consequence of the eompaiatively greatei laxity 
of the connective tissue Tlie uppei portion of the thymus gland is also 
often m the \\ ay In the adult, howevei, unless there is an unusual origin 
foi the innominate aiteiy, it can baldly be made to mount so high as the 
supia-sternal notch by sketching tlie neck, as aheady stated (page 222) 
In operating below the isthmus the mfenoi thyroid veins should never be 
forgotten, and the knife should be introduced with the back toward the 
sternum, to avoid the thymus gland and other stiuctures in that situation 

THE REGIOH OF THE THORAX 

The landmaiks of this legion aie so obseuied by the superficial and 
external stiuctuies that they aie not easily lecogmzed without particular 
knowledge of the component paits m their seveial localities They are 
of tlie greatest unpoitance, on account of then medical application in the 
physical examination of the chest as 1 elates to diagnosis by auscultation 
01 percussion in affections of the thoiacic oigans Attention will therefoie 
be flitot diawn to the geneial construction of the thoiax, and then to its 
pnncipal featuies m detail, befoie consideung its topographical relations 

The skeleton of the thorax (Plate 28) is composed of the doisal 
veitebise, the ribs and costal caitilages, and the sternum, so aiianged as to 
foim a conical, movable fiamewoik, which gives attachment to the muscles 
of lespiration, and affords protection to the heait and the lungs The 
method of the aiticulation of the libs with the doisal veitebiae behind, 
and with the sternum tlnough their caitilages m front, is one of the most 
ingenious pieces of mechanism in natuie, which not only permits the 
unceasing momentary alterations in capacity of the thoracic cavity during 
respn ation, but also fulfils the function of suppoit and protection 

The ? ids aie twelve pairs of flattened, bony hoops, which aie attached 
to the spinal column between the neck and the loins, and so airanged that 
they project anteriorly and describe a senes of arches which increase in 
length to the seventh and m obliquity to the ninth fiom above downwaid 
The obliquity of the nbs is so gieat that the sternal end of any nb is on 
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a level with the veitebial end consideiably below it m numencal oidei 
Thus, the fiist 11b in fiont conesponds to the fouitli 11b behind, the fifth 
to the ninth, the seventh to the eleventh The seven uppei libs have 
separate caitilagmous piolongations which connect them with the sternum, 
and aie distinguished as tiue 01 sternal nbs, wheieas the lowei five aie 
called fake 01 asternal libs, because they are not joined dnectly with the 
sternum Of the lattei, the eighth, ninth, and tenth libs have cartilagi- 
nous piolongations which unite and tuin upward to join the caitilage of 
the seventh 11b so that they aie bi ought mdiieetly m connection with the 
sternum The eleventh and twelfth ribs aie without caitilages and teimi- 
nate in fiee ends in the museulai walls of the abdomen, and lienee aie 
called floating libs Yeiy laiely the eighth 11b piesents the anomaly of 
having an independent cartilaginous piolongation to the sternum (Plate 
29), and tlieiefoie would then come within the classification of a tiue rib 
Each nb is peculiaily modified m confoimation to its position m the senes, 
and from the fiist to the last they are so remaikably adapted that the 
slight rotation which can lake place only at then veitebral aiticulations 
occasions not ouly a slight elevation of then sternal ends, but an eveision 
of then lateral suifaces, so that by then united action the tlioiacic cavity 
is enlarged in eveiy dnection The veitebial extiemities 01 heads of the 
intermediate ribs, which closely resemble one anothei m all lespects, aie 
coveied with articulai caitilage, which in all but the fiist and last tlnee 
is divided by a slight tiansverse ndge into two facets foi articulation with 
the bodies of two contiguous veitebi® The lowei facet is the laiger, 
and is leceived upon the veitebral body which coi responds liumencally 
with the rib 

The costo-vei tebial joints aie each provided with a capsulai ligament, 
including two synovial membranes separated by a fibi o-cai tilagmous mtei- 
ai ticulai ligament, which extends fiom the mtervei tebial disk to the 
tiansverse ndge between the facets on the head of the rib These joints 
aie leinforced antenoily by fibies which radiate flora the antenoi bolder of 
the head of each 11b to the side of the body of the veitebra above, to the 
front of the inter veitebial disk, and to the fiont of the body of the vertebra 
below, forming the stellate ligament The nai rowed poition beyond the 
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head of each 11b is called the neck This is smooth in fiont, hut roughened 
behind foi the attachment of the 'posterior accessory ligament, consisting 
mostly of tiansveise fibies which connect it with the fiont of the tiansveise 
jnocess of the conesponding veitebia The neck is geneially two and a 
half centimeties, 01 about an inch, m length, and ends in a roughened 
piocess called the tubeiosity , wlncli piesents on its mnei suifaee a smooth 
oval facet foi aiticulation with the end of the tiansveise pi ocess of the 
veitebia This is also jnovided with a delicate eapsulai ligament and 
encloses a synovial membiane 

The fibies which connect the necks and tubeicles to the tiansveise 
piocesses aie called, fiom then lelative positions, antenoi, middle, and pos- 
teiioi costo-h ansvei se ligaments The anlcnoi consists of a bioad band of 
fibres extending between the ujipei boidei of each nb to the lowei boidei of 
the tiansveise piocess above It is m lelation in fiont with the mteicosUl 
vessels and neives The middle consists of short fibies which pass fiom the 
back part of the neck of each 11b to the antenoi sui face of the adjacent 
transveise piocess The poslei 101 consists of a shoit, strong band which 
passes obliquely fiom the top of the tiansveise piocess to the neck of the rib 
just back of the tubeicle Between the last two nbs and the tiansveise 
processes of the conesponding vertebral the middle and postenoi costo- 
transverse ligaments aie veiy loose and allow considerable fieedom of 
motion to these libs It should be noted in this connection that the tians- 
veise piocesses of the doisal veitebias become moie oblique from above 
downwaid, and consequently the obliquity of the neck of each 11b mci eases 
Beyond the tuberosity each 11b is prolonged foiwaid as a nanow, Battened, 
bony hoop, constituting the body 01 shaft The mnei suifaee is concave 
and smooth, and the outei suifaee is lough The uppei bordei is lounded 
and thick, and gives attachment to the internal intei costal muscles The 
lower bolder is giooved foi the accommodation of the mtei costal vessels and 
nei ve, and piesents a sharp external edge foi the attachment of the exteinal 
intei costal muscle The body of each nb fiom the second to the tenth at a 
slioit distance fiom its neck suddenly bends foi ward and changes the dnec- 
tion of its curve At this point of diveigence theie is upon the external 
suifaee an oblique ndge called the angle, which upon each successive 11b 
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downward is situated faither outwaid, and eonesponds to the mseition 
of the slips of the sacio-lumbalis muscle Fuitheimoie, as each 11b 
appioaehes its sternal end tlieie is a tendency foi the body to twist m its 
axis, so that the postenor surface behind the angle is inclined downward 
and inwaid, while towaid the middle of the body the bone is inclined 
downwaid and outwaid This gives the spiral shape which can best be 
appi eciated when an isolated specimen is placed upon a flat suiface, it 
being then found that both ends cannot be kept down at the same time 
In consequence of the obliquity and cuivatuie of the nbs, a pistol-ball 
upon striking one of them may be deflected m its couise, and if it has 
entered m front may be found in the muscles of the back, 01 if it has 
entered fiom behind may pass out near the sternum The sternal poitions 
of the libs are bioader, tlnekei, and moie poious than elsewhere, and have 
cupped depressions in then ends to receive the costal caitilages 

The ribs which have notewoitliy individual pecuhanties are the two 
upper and three lowei nbs upon each side The fiist nb is bioad, neaily 
flat, and very curved, but .without any twist m its axis It has a small 
rounded head, which has only one articular facet for articulation with the 
body of the fiist dorsal vertebia The neck is long and slendei and 
ends in a decided tuberosity In veiy pronounced specimens the uppei 
suiface presents two shallow oblique impressions in fiont of the middle 
of the body, which are separated by a slight ridge The posterior impres- 
sion is for the subclavian artery, the anterior pait of the ndge for 
the attachment of the scalenus anticus muscle (page 220 ), and the antenor 
impression for the subclavian vein Between the tuberosity and the 
impression foi the subclavian aiteiy theie is a lough suiface foi the 
scalenus medius muscle The second rib is not so broad as the first, 
and confoims more to the succeeding ribs below, but it is without any 
twist and is also flatter The head is provided with two facets foi 
aiticulation with the bodies of the first and second dorsal vertebral 
About the middle of the body theie is a roughness for the attach- 
ment of the scalenus posticus and seiratus magnus muscles On both 
tl\e fiist and the second nb the angle is very slightly developed The 
tenth nb is long and cuived, and has only a single facet on its head 
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Preparation to show tho relations of the heart and the 
opened and held aside 

1 The tlij roid notch 

2 The right common carotid arten 

S The right superior lar} ngeal nen e 

4 The right superior th> roid arterv 

5 The crico tli} roid membrane, tilth the cricothyroid 

arten 

C The cricoid cartilage 

7 The right supra scapular artcr} 

8 The right scalenus nntlcus muscle 

9 Tlie right stibclai ian artcr} 

10 The right brachial plexus of nerves. 

11 The right first rib 

12 Tlie right pneumogastric nerve 

13 The innominate artcr} 

14 The right recurrent laryngeal nerve 

15 The right innominate vein 

16 The right phrenic nen e 

17 Tlie transierse arch of the aorta 

18 The superior vena cat a 

19 Tiie upper lobe of tlie right lung, drawn outward 

20 The pericardium dran n outward to expose the root of 

the heart 

21 The right auricle of the heart 

22 The middle lobe of the right lung 

23 The right coronary artcr} of tlie heart 

24 Tlie pericardium opened and resting upon the dia 

phragm 


great vessels at the root of the neck The pericardium is 


25 The Ion cr lobe of the right lung 

26 Tlie left th} ro h} oid muscle 

27 The left superior th} roid artery 

28 The left superior laryngcnl nen e 

29 Ihc left internal jugular vein 

50 The left common carotid arter} 

31 The left scalenus nnticus muscle 
82 Tho left brachial plexus of nerves 
S3 The left pneumogastne none 

51 The left subclav inn artery 
So Tlie left subclavinn vein 

SO The left recurrent Ian ngenl nen e 
57 The left innominate vein 
3S The upper lobe of the left lung drau n nside 
89 The descending portion of the nrcli of the aorta 

40 The ascending portion of the norta 

41 The pulmonnr} artcr} 

42 The upper portion of the pericardium, drawn aside to 

show the root of the heart 

43 Tho left coronnr} artery of the henrt 

41 The loner lobe or the left lung, drawn aside 

45 Tho right auricle of the heart 

46 The apex of the henrt 

47 The loner portion of the pericardium, drann aside to 

shon the apex of the heart. 
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The eleventh and twelfth nbs are less well developed m eveiy lespect 
than the others, and lia\ e each a single facet on the head, but are with- 
out neclc or tubercle and tei annate in sliaip-pomted extremities The 
difference between them is that the eleventh lias a slight angle and 
gioove on its undei bolder, while the twelfth has neithei Occasion- 
ally theie is found a ludnnental thirteenth nb on one 01 both sides 
m eithei the cervical 01 the lumbar legion The sixth, seventh, and 
eighth nbs aie those most fi equently fractuied, on account of their being 
usually more exposed than the otheis 

The cai tilaginous piolongations of the nbs, 01 costal cartilages, which 
bung them in connection with the sternum, lesemble in shape the sternal 
ends of the bony nbs, into which they aie fitted without aiticulation, being 
meiely adjusted and enveloped m a thick perichondrium In length 
they mciease downwaid to the seventh, and thence giadually deciease 
The fiist costal caitilage conesponds m bieadth to its propei 11b, and, 
like the second, thud, and fouith costal cartilages, which aie nanowei, is 
continued to the sternum m the line of its nb The caitilages of the 
lower true nbs, also nairow, conveige upwaid to be joined to the sternum, 
the seventh is the laigest, and leceives the caitilage of the eighth nb at 
its undei suiface, as the eighth does that of the ninth and the ninth 
that of the tenth The caitilages of the floating nbs aie meiely tips to 
the bones The union of the several caitilages with the sternum offers all 
the charactenstics of a joint, with special differences m some instances 
The fir st chondro-ster rial joint is a synchondiosis, the caitilage being 
continued into a depiession on the outei angle of the top of the manubnum 
sterm, which admits of veiy little motion This caitilage is often partially 
oi completely ossified at middle life The second chondro-ster nal joint 
occuis at the junction of the manubnum with the gladiolus of the sternum, 
and consequently theie aie double articular surfaces, with an intei aiticular 
fibio-caitilage and a synovial membiane This joint is of topogiaphical 
value, as it can be located through the superficial structures by its 
lelation to the constant ndge between the manubnum and gladiolus steini 
(Plate 28 ) The succeeding costal caitilages aie joined to the margins of 
the sternum in a manner very closely resembling the attachment of the 
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head of the fast nb to the body of its veitebia The seventh chondio - 
sternal joint often resembles the fust, and has slight motion Each of 
these joints is pi ovided ivith a capsule fiom the adjoining peuosteum, 
which is sti engtliened by the antciioi chondro-slci nal ligament, composed 
of fibies ladiating fioin the ends of the costal caitilages on the fiont 
of the sternum, wlieie they inteilace with one anothei above and below 
and fiom the opposite side and with the tendinous attachments of the 
pectoial muscles The poslci 101 choiuh o-stci nal ligament is the corre- 
sponding fibious intei lacement on the endothoiacic suiface of the aiticu- 
lations The caitilages of the eighth, ninth, and tenth libs aie connected 
to one anothei and to the caitilage of the seventh 11b by the intei chondral 
ligaments The costal caitilages aie veiy elastic in youth, those of the 
lowei nbs paiticulaily so In eeitam diseased conditions these cartilages 
become ossified and aie liable to fi actuie 

The sternum, 01 bieast bone, consists m the adult of three light, flat, 
spongy b ones which aie suppoited by the costal cartilages in the fiont 
of the chest, and taken togethei foim a nauow, long, bony mass shaped 
somewhat like an old Boman swoid The uppei poi tion lesembles the 
handle, and is called the manubnum (01 pi estei num), the cential blade-like 
poition is the gladiolus (01 mesostei num) , and the lower pointed piocess 
(usually caitilaginous) is the ensifonn piocess (01 metastei num) , which, 
because of its vai lability of form and frequently forked tei ruination, is 
also known as the xiphoid appendix The manubnum is the bioadest and 
thickest pait, and presents on each lateral boidei tin ee aiticular suifaces, 
the upper of which is the largest, for the articulation with the clavicle 
(page 324 ), the middle just below it for the cartilage of the first rib, and 
the loAver half facet for the upper boidei of the cartilage of the second 
11b The uppez bordei of the manubrium is on a level with the lower 
border of the second dorsal veitebia, is smooth, and is noticeable through 
the skin between the two stemo-clavicular joints as a marked depression, 
called the supi a-stei nal notch 

The gladiolus is oidmarily bioadest between the articulations of the 
cartilages of the fifth libs Upon the lateral bordei s are the articulai 
notches for the rib caitilages, and lunning acioss the bone between them 
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from side to side aie impel fectly-maiked ndges, indicating tlie original 
segmentation m its foimation Tlie ensiform cartilage is megulai, notclied 
01 bifid, and is often bent foiwaid 01 to one side owing to some habitual 
occupation duung life, as the piessure exeited by a cobblers last Tlieie 
is a chondr o-%iphoid ligament which extends fiom the cartilage of the 
eighth nb on each side to this piocess 

The chief diffeience m the length of the steinum m the female (seven- 
teen and a half centimeties, 01 about seven inches) and m the male (twenty 
centimeti es, 01 about eight inches) is m the gladiolus, which in the foimer 
(Plate 41, Fig 1) is slioitei and bioadei piopoitionately than m the 
lattei (Plates 28 and 29) The outei suiface of the steinum is slightly 
convex, the mnei concave Looked at fiom the side, the antenor 
sui faces of the diffeient poitions will be seen to occupy diffeient planes, 
so that theie is always a slight bend at the junction of the manubrium 
and gladiolus The plane of the manubiium inclines forwaid, that of the 
gladiolus less so, and the ensifoim caitilage is usually veitical, although, as 
just stated, it is subject to vauations The outei layei of compact tissue 
which encases the spongy substance of the steinum affoids veiy slight pio- 
tection, but tlie periosteal covenng is veiy dense, and thickei than usual in 
other bones The joint between the manubiium and gladiolus is larely 
ossified, and theie is often a decided yielding or tendency to sinking back- 
waid of the top of the gladiolus, which has m some instances been enone- 
ously suimised to be the lesult of fiactuie As stated, the ridge m this 
situation is constant, and of the gieatest seivice m counting the ribs, foi, 
as it coi responds to tlie attachment of the caitilage of the second rib on 
each side (page 245), it is easy to ascertain any othei by counting down- 
waid The median line of the steinum is not continuous with the median 
line of the abdomen, but inclines lathei to the right 

Hie intercostal spaces in i elation to the steinum aie noticeably wider 
above and nairowei below The second intercostal space is geneially the 
videst (Plate 29), but they all vaiy with the expansion and contraction 
of the chest in lespuation They can be meieased by bending the body 
ovei to the opposite side 

The skeleton of the thoiax, consideied as a whole, is somewhat fattened 
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m fiont and behind, so that its width fiom side to side exceeds its depth, 
which is cliaiactenstic of the human tlioiax as compaied with that of 
quadi upeds, and makes the supine position natuially an easy one to man 
The anien or smface is slightly convex, coiiespondmg to the dnection of 
the sternum and the costal caitilages by which it is foimed The laieial 
surfaces aie convex, and foimed by the ai clung bodies of the nbs and the 
intei costal spaces Th q posterior swface is also convex fiom above down- 

waid, and is foimed by the doi sal vei tehee and the poitionsof the nbs 
postenoi to then angles The thorax inci eases in dimension fiom the hist 
11 b to the eighth, wliete its tunsvei&e diametei is gieatest Theie is much 
vai lability in the foim of the tlioiax at all penods of life, and veiy com- 
monly theie is a want of symmetiy m the two sides, the cncumfeience of 
the light usually being gieatei than that of the left In enily childhood 
the tlioiax is iclativety smallei than in the adult, the nbs aie flattei and 
less hooped, and up to the end of the thud yem hieathmg is moie abdom- 
inal than thoiacic, while aftei that age, in boys, and m men too, it is 
effected by the action of the muscles attached to the lowei seven ribs as 
well as the diapln agm In adult females the uppei poition of the thorax 
is less compressed fiom befoie back w aid, and the uppei libs aie naturally 
biouglit moie into play, even when not influenced by aitificial piessme, 
so that in them bieatlung is thoiacic A honzontal section made thiough 
the middle of the tlioiax (Plate 41, Fig 2) piesents a coidifoim oi heait- 
shaped outline, owing to the piojection of the bodies of the dorsal portion 
of the veitebial column into the back of the thoiacic cavity Such a sec- 
tion will also show that the nbs aie cut obliquely In the male a section 
made on a level with the lower boideis of the third nbs anteiioily and 
thiough the body of the eighth doisal veitebia postenoily will geneially 
cut the eighth, seventh, sixth, fifth, and fouith nbs (Plate 41, Pig 2) 
The doi sal vei iebree, oi, moie pioperly, thoiacic vei tehee, aie peculiaily 
adapted with facets and denu-facets for the aiticulation of the ribs The 
fiist corresponds in geneial confoimation to the veitebra piommens of the 
neck, and the last to the fiist vertebia of the lumbar region Their bodies 
are thickei behind than in fiont, as aie also the doisal interveitebral disks, 
so that when they are articulated they present a natuial eurvatuie with the 
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convexity backward The dorsal spmes aie veiy oblique, and it should lie 
lemembeied that their tips do not conespond to the bodies That of the 
fust is opposite the disk between the fust and second bodies , that of 
the second is opposite the body of the thud , that of the fourth is on a level 
with the disk between the fifth and sixth , those of the fifth, sixth, seventh, 
and eighth aie opposite the seventh, eighth, ninth, and tenth That of 
the ninth conesponds to the body of the tenth, the tenth to the eleventh, 
and the eleventh is opposite the disk between the eleventh and twelfth 
The furthei description of the doisal veitebise will be found under the 
anatomy of the back, in Vol II 

The terms supenoi and infeiioi apeituies of the tlioiax aie misleading, 
such openings existing only in the skeleton The supenoi, coriespondmg 
to the summit of the tlioiax, gives passage to the structuies at the loot 
of the neck and to the dense fibio-cellular tissue which is piolonged ovei 
them fiom the deep ceivical fascia into the thoiacic cavity The infeiioi 
opening, 01 base, is closed m the recent state by the diapluagm, which 
foi ms a musculai partition between the chest and the abdomen Although 
the diaphiagm is aiched upwaid’ to a consideiable extent and its muscular 
portions fall and use continually in unison with the effoits at lespiration, 
theieby alternately mci easing and diminishing the capacity of the tlioiax, 
the actual space occupied by the lungs and heait is veiy limited compaied 
to that indicated by the outwaul appearance of the bony cage The dia- 
phiagm (page 320) is on a level with the junction of the fifth costal caiti- 
lage and rib on the light ride, and of the sixth on the left (Plate 27), 
coi responding to the height to which the liver reaches It is attached in 
fiont to the ensiform cartilage, but it curves downwaid to become attached 
to the last lib on both sides 

The skin ovei the antenor suiface of the tlioiax is delicate and closely 
connected with the superficial fascia It is tense and very slightly movable 
ovei the sternum, but at the sides, m consequence of the ti action exeited 
by the underlying muscles, the pectoialis major and minoi and the latissi- 
mus doisi, fomnng the folds of the axilla, it is freely movable The skm 
ovei the sternum m daik-liued males is usually the seat of the growth of 
cmly black bans associated with large sebaceous glands The supeificial 

32 
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fascia is geneially loose, and does not contain much fat except m lelation to 
the mammae, wheie the fascia subdivides into two layeis which surround 
these glands and send numeious sepita between then vanous lobes The 
hgamenla suspensona aie fibious processes which pioject fiom the antenoi 
layer to the skm around the nipples 

The mammary glands m the female (Plate 44, Fig 1) extend fiom 
the thud to the sixth lib on each side between the axillm and the sternum 
They vaiy in size and shape according to then functional development 
aud the geneial physical condition of the individual When fully foimed, 
with the enveloping skill, fascia, and fat, they appear as globulai piomi- 
nences, the bi easts, fiom which piotiude conical, hi owmsh-pmk-coloi ed 
eminences, the nipples, which aie sunounded at then bases by a zone of 
coloied skin, the aieola The nipple is usually situated opposite the fouitli 
intei costal space, and twelve centnneties, oi about foui and a half inches, 
fiom the middle line, but its position is variable and cannot be idled upon 
as a lefeience for definite measurement (Plate 27) The skm of the aieola 
is extremely tlnn, and is coveied with a numbei of little whitish tubeicles 
which contain the onfices of sebaceous glands The skin of the nipple is 
piovided with sensitive papillae, and consists of letifoim tissue inteispeised 
with unstuped muscular fibies It is highly vascular The milk-ducts 
open upon the summit of the nipple by fiom fifteen to twenty onfices 
The mammal y gland is a lacemose glandular stiuctuie, consisting of 
fiom fifteen to twenty lobes, which aie supported by the septa inflected 
from the antenoi layei of the fascial investment The lobes aie quite 
independent of one anothei, so that in mammary abscess it is often 
necessaiy to make seveial openings, and they should be made in a 
straight direction ladiatmg fiom the nipple, m oidei to avoid as far as 
possible mjuiing the milk-ducts 

The arteiies which entei the margins of the gland aie small and 
numeious, and they do not accompany the ducts Those foi the upper 
lobes are denved from the thoiacico-acromial aiteiy, those for the outer 
lobes fiom the long thoiacic and external mammaiy aitenes, and those for 
the mnei lobes from the antenor mtei costal aitenes (Plate 44, Fig 1) 
The deep veins accompany the aitenes, the superficial veins foim an 
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anastomosing cncle aiouud tlie base of the nipple and end in tlie supe- 
noi tlioiacic veins 

The lymphatic vessels aie numerous, and chiefly conveige towaid the 
axillaiy glands, following the outei bolder of the great pectoial muscle 
(Plate 44, Fig 2), while otlieis tei inmate m the antenoi mediastinal 
glands in relation to the internal mammaiy vessels (Plate 41, Fig 1), 
penetrating the tlioiacic walls through the uppei thiee intei costal spaces 
The distinction between the sub-steinal and axillaiy glands with reference 
to then possible involvement in cancer should be cleaily undeistood The 
foimei leceive the lymphatic vessels from the mnei poition of the bieast, 
so that in cases where they have become implicated they aie anatomical 
obstacles to the effectual removal of a scnilious bieast, notwithstanding 
the most thoiough enucleation of the axillaiy glands with the tumor 
The superficial lymphatics fiom the vicinity of the nipple pass to a gland 
below the outei boidei of the clavicle 

Tlie ne'i vcs aie chiefly denved fiom the antenoi and lateial cutaneous 
blanches of the mteicostal nerves The supeificial fascia along the boidei 
of the sternum is pieiced by the anterior cutaneous branches of the mtei - 
costal nerves, which erneige with the antenoi intercostal blanches of the 
internal mammaiy aiteiy, the second, third, fourth, and fifth being dis- 
tributed to the mammaiy gland The connections of the mteicostal neives 
explain the diffusion of pam complained of in many affections of the 
bieast In the female there is always a loose layei of connective tissue 
underneath the gland, and often a buisa, which allows it to glide freely over 
the pectoial muscle, to which it is in no way attached m the healthy state 
In the male the gland is rudimental, and, as the substratum of connective 
tissue is less loose, it follows to a greater extent the movements of the 
pectoiahs majoi muscle Occasionally the male mammae aie developed, 
and in lare instances have been known to seciete milk, and theie are 
numerous recoided cases of supernumerary mammae m the female, vanously 
situated in the back, axilla, giom, and thigh In the female the various 
modifications which the bi easts assume aftei pubeity aie coincident with 
the othei phenomena attendant upon pregnancy 

In the operation foi oemoval of the breast the arm of the affected side 
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PLATE 36. 

Dissection of the pncumognstric nerve on tlio left side, nnd Its relations to the phrenic and sympathetic nerves 
(From a female, aged thirty se\en years ) 


1 The parotid gland 

2 1 he digastric muscle 

3 The styloid process 

4 The stylo glossus muscle 

5 The lingual (or gustatory) nerve 

6 The hj poglossal nerv c 

7 The glosso phnryngeni nerve 
S The lingual nrtcr\ 

9 The digastric muscle attached to the liyold bone bv the 
loop of deep fn«cla 

10 The great cornu of the In old bone 

11 The attachment of the omo hyoid muscle to the hyoid 

bone 

12 Section through the symphysis of the lower jawbone 

13 The superior laryngeal none 

14 The crlco tin rold muscle 
la The superior tin roid artcrv 

16 3 he top of the thyroid cartilage 

17 The deseendens hypoglossl none 

18 The right stemo thy rold and liy old muscles 

19 The thyroid bod\ 

20 The internal Jugular rein 

21 The pneumogastrle nene 

22 The low cr con ieal ganglion of the sympathetic nerve 

23 The common carotid nrten 

24 The recurrent lnry ngeal nen e 
2 o The innominate artery 

2G The sternal end of the right clavicle 

27 The left innominate v cm 

28 The left first rib 

29 The anterior margin of the right lung 

30 The ascending portion of the arch of the aorta 

31 The right second rib 

32 The right auricle 

33 The right third rib 

31 The left phrenic nerv e 

35 The apex of the left v cntriclc of the heart 

36 The branches of the posterior coronary artery 

37 The right fifth rib 
3S The right sixth rib 

39 The gastric branches of the left pneumogastrle nen e 

40 The diaphragm over the liver 

41 The right sev entli rib 

42 The saw n end of the ramus of tlio lower jawboue 

43 The occipital artery 

44 The spinal accessory nerv e 
4a The trapezius muscle 

46 The internal jugular vein 

47 The second cervical spinal nerve 


48 The third cerv ieal spinal nerve 

49 The upper— long— conical ganglion of the sympathetic 

nerve 

50 The extemnl carotid artery 

51 The internal carotid artery 

52 The de'-cemlens hypogiossi nerve 

53 The omo hv old muscle 

51 The scnlemisanticus mu'cle 
5> The sympathetic lien c 

56 Tiie left phrenic nerve 

57 The cords of the brachial plexus of nerves 
5S Tiie subclav inn artery 

59 The subclav Inn v ein 

CO The Insertion of the scalenus nnticus musclent the inner 
border nnd upper surface (tubercle?) of the first nb 

61 The pncumognstric nen c 

62 The oesophagus (di'tcnded) 

63 The first intercostal artery coming from the subclavian 

nrterv 

61 The internal mnmmnry artery 
Co The left Innominate vein 

66 The second intercostal artery nnd nerve 

67 The origin of the subclav Inn artery 
6S The left third rib 

69 The sympathetic nerve 

70 The left third intercostal nrten nnd nerve 

71 The trnnsi one portion of the arch of the aorta. 

72 The led fourth rib 

73 rhe left fourth intercostal artery and nerve 
71 The left fifth rib 

75 The pulmonary nrten 

76 The left fifth intercostal artery nnd nene 

77 The roots of the pulmonary vessels nnd bronchi 

78 The sixth intercostal artery nnd nene 

79 The ccsophngcnl branches of the pneumogastrle nerve 

80 The great splnnchnic none 

81 The left auricle of the licnrt 

82 The seventh intercostal artery nnd nerve 

83 The lesser splanchnic nerve 
81 The azvgos minor vein 

8o The pneumogastrle nerve 
SC Tiie left eighth rib 
87 The diaphragm arching over the spleen 
SS The phrenic nerve 

89 The gastric branches of the pneumogastrle nerv e pass- 

ing through the diaphragm to the stomach 

90 The terminal branches of the pneumognstric nerve 

91 The spleen 

92 The stomach 
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should be drawn, upward and backwaid, so as to put the gieat pectoral 
muscle on the stretch, and a bevelled incision should be made, hist on one 
side and then on the other, aiound the base of the gland, m a direction 
towaid the axilla The enhte gland, including the nipple, should always 
be extirpated, to avoid as fai as possible a lecunence of the moibid state, 
and if the axillary glands aie involved, as they geneially are m cancel, 
the incision can be extended so as to expose them They will be found 
surrounding the deep vessels (Plate 45), and often adlieient to the axillaiy 
vein and its tnbutanes, so that then lemoval is veiy difficult and kazaid- 
ous, wlieieas the excision of the gland alone is eompaiatively a- simple and 
easy task Upon complete removal of the gland, its base will be found to 
conform with the slight bulge of the subjacent pectoralis majoi muscle, 
which with its sheath of deep fascia will be seen usually untouched at the 
bottom of the wound 

The deep fascia of the antenor suiface of the thorax is exposed aftei 
lemoval of the double layei of the superficial fascia and the contained 
mammal y gland It seives as a thin aponeuiotie sheath for the gieat 
pectoral muscle, into which it sends prolongations between its component 
fasciculi This fascia is attached to the fiont of the sternum and to the 
clavicle It is veiy delicate ovei the upper part of the pectoiahs majoi , 
but, as it is reflected from the outer bordei of that muscle across the 
axillaiy space to the latissimus doisi muscle, it becomes considerably 
thicker It is continued undei the lattei muscle to the spmous processes 
of the doisal veitebise Below the deep thoiacic fascia is quite stiong and 
blends with the sheaths of the lecti muscles 

d he pectoralis major muscle (Plate 16, and Plate 44, Fig 1) is the laige, 
tnangulai, fleshy mass situated at the side of the chest, consisting of two 
special poitions, the fibies of which conveige toward the shoulder The 
claviculai poition anses chiefly by fleshy fibies from the front of the inner 
half of the clavicle and the capsule of the sterno-clavicular joint, and 
extends obliquely outwaid, when the aim is at the side of the body, to 
the mseition of the deltoid muscle, with which it blends on the suiface 
of the shaft of the humeius, and also gives off an expansion to the 
brachial fascia In i elation to the deltoid muscle above, the claviculai 
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poition is separated only by a fmrow which lodges the cephalic vein and 
the liumeio-thoiacic aiteiy When this funow is maiked, the coiacoid 
piocess can he felt thiough it and may he a useful landmaik (page 
330) The sternal poition is peculiai m the mannei both of ongin 
and inseition of its fibies, which aie ananged in two layers which 
aie often quite distinct fiom each othei, being sepaiated by a cellulai 
inteival The supeificml layei anses by tendinous fibies fiom the fiont 
of the sternum intei lacing with those fiom the opposite muscle, and 
usually by a slip from the sheath of the lectus abdominis muscle The 
deepei layei anses by fleshy fibies fiom the eaitilages of the five 01 six 
uppei tiue nbs, the slip fiom the fhst costal caitilage being sometimes 
absent The fibies of these two layei s aie dnected in a ladiatmg mannei 
towaid then inseition, being disposed m such a mannei that the fibies of 
the deepei layei pass obliquely upwaid undoi the fibies of the supeificial 
layei, so that then lelative positions aie leveised, the lonei becoming the 
uppei, as they tei mmate in a flat tendon at the ontci mat gin of the bicipital 
gioove undei the inseition of the daviculai poition The attachment of 
the steinal poition gives off a delicate expansion which coveis the bicipital 
gioove and is connected with the capsulai ligament of the shouldei -joint 
The twist in the steinal poition pioduces the antenoi lounded boidei of 
the axilla, and coveis the axillaiy vessels and neives at the upper pait 
of that space 

The pectoiahs majoi muscle is lemaikable foi its tendency to sepaiate 
into radial lamellae, commonly offenng accessoiy slips which pass to the 
humeius 01 the biaclnal fascia Its function is chiefly to diaw the aim 
foiwaid and lotate it inwaid upon the chest When the aim is raised it 
can draw it downwaid, or, if the fixed point is above, the muscle can assist 
in laismg the trunk, and also seive as an auxiliaiy muscle of inspiration 
The aitenes to this muscle come fiom the long and shoit thoiacie blanches 
of the axillary aiteiy The neives are denved fiom the antenor thoiacie 
blanches of the subjacent biaclnal plexus The cleft between the clavic- 
ular and sternal poitions of the pectoiahs majoi muscle, when the aim is 
extended outwaid, is often clearly indicated by a depression m the skin, 
and, as it conesponds to the couise of the commencement of the axillary 
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artery, that vessel may be sought foi here and a ligature applied with 
considerable ease (page 343) 

The pectoialis majoi muscle must be removed m Older to expose the 
peetoialis mmoi and subclavius muscles The formei will be found sepa- 
rated from the sternal portion of the pectoialis major by a quantity of loose 
cellular tissue, and the latter beneath the claviculai poition, enclosed m the 
strong costo-coi aconl membiane The pccloi alts mvnoi muscle (Plate 44, 
Fig 2) is a tuangular fleshy mass composed of fibies which aiise by 
flattened tendinous slips fiom the sternal ends of the thud, fouith, and 
fifth libs, and fiom the aponeuiotic expansion over the subjacent inter- 
costal muscles Besides these there aie often accessoiy slips of ongin, either 
above oi below It ascends to be mseited by a narrow, flat tendon into the 
upper and innei edge of the coiacoid piocess of the scapula, and gives a 
fibious extension to the coiacoid attachments of the coiaco-biachialis and 
biceps muscles The insertion of the pectoialis minor passes across the 
middle of the axillaiy vessels and nerves (page 339). Between the pecto- 
ralis minor and majoi muscles tlieie aie blanches of the thoiacico-aciomial 
aiteiy and the antenoi internal thoiacic neive The long thoracic aiteiy 
mns along the axillaiy boidei of the pectoialis minor The function of 
this muscle is to depress the sliouldei, by di awing the scapula foiwaid and 
downwaid 

The costo-coi acoid membiane consists of seveial leaflets of fascia of 
vaiying density, extending fiom the cartilage of the fiist rib to the coiacoid 
piocess Above it is attached to the outei and innei edges of the sub- 
clavian w ipiession on the undei suiface of the clavicle, and thus com- 
pletely encloses the subclavius muscle The outward and moie superficial 
expansion is thin, and splits so as to pass ovei and undei the coracoid 
attachment of the pectoialis rninoi muscle, to be continued with the axil- 
laiy fascia, foimmg the antenoi pait of the sheath of the axillary vessels 
This leaflet is pierced by the cephalic vein, the tlioraeico-aeiomial artery 
and vein, the antenoi thoiacic neives, and the superior thoracic arteiy 
The deepei poition of this membrane is called the costo-coracoid ligament, 
because of its stiong fibious ehaiactei It arches ovei the axillary vessels 
and neives as they pass ovei the first nb 
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Tlie suhclavim muscle is a lound mass of fibies wlncli anses by a stiong 
tendon fiom the junction of the hist ub and its caitdage, and is mseited 
into the subclavian impiession of the clavicle as iai as the eoiaco-elaviculai 
ligament It leceives filaments fiom the lovei ceivical neives, and its 
function is to fix and depicts the clavicle 

When the above muscles aie completely lemoved fiom the anteuoi 
sui face of the tlioiax tlieie is a stiong glistening aponeuiotic layer of 
fascia spiead ovei the mtei costal spaces, v Inch selves to bind down the 
fibies of the mtei costal muscles and to afi’oid additional protection to the 
spaces The inteicostal muscles consist of tv o sepaiate layeis, external 
and internal, the shoit fleshy fibies of which cioss one anothei Theie 
aie eleven pans of each set of intercostal muscles, and they aie ananged 
pecuhaily as they appioach the veitebial and steinal ends of the libs 
The external 'inteicostal muscles commence at the tubeicles of the nbs, 
pass obhquety fiom the outei boidei of the 11b above to the top of the 
11b belov r , tlnoughout the senes, and extend as fai fonvaid as the costal 
caitilages, wheie the muscuhu fibies disappeai and aie leplaced by strong, 
oblique, tendinous fibies, which constitute a membianous expansion, to 
the boidei of the sternum The internal inteicostal muscles commence 
at the sternum and pass obliquely in the opposite direction to the exteinal 
muscles fiom the mnei edge of the gioove above and fiom the costal cai- 
tilage to the uppei boidei of the 11b below, as fai backwxud as the angles 
of the ribs, wheie they aie lemfoiced by additional fibies, the subcostal 
muscles , which extend upwaid and downward, passing ovei one 01 two 
ribs between then attachments The dnection of the fibies of the external 
intercostals conesponds to the exteinal oblique muscle of the abdomen, and 
that of the internal intei costals is similai to the internal oblique Tlie in- 
ternal intei costals aie thickei and then muscular fibies moie pronounced 
anteriorly (Plate 40 ) than they aie posteriorly The inteicostal muscles 
are exeicised chiefly in the movements of the nbs in ordinary breathing 
When tlie fiist and second libs aie fixed by the scalene muscles the action 
of the exteinal intercostals laises the anteuoi pait of the ribs and eveits 
their lowei boidei s, thus enlaigmg the thoiaeic cavity, as m inspira- 
tion The special action of the internal intercostals is not definitely 
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undei stood, but they probably depiess tbe ribs, as in expnation In tbe 
spaces between tlie costal caitilages tbe two sets of fibres, it is supposed, 
assist each other m inspiration Tbe intei nal surface of tbe intercostal 
spaces is covered with a thin adherent fascial expansion similar to that 
upon the outei side of the chest wall It is closely connected with tbe 
outer layer of the pleuia 

Within the tlioiax, on the under surface of the sternum and cartilages 
of the lower tiue nbs, theie is a thin, flat muscle, of vanable development, 
called the tnangulm is steini It anses fiom the ensifoim cartilage and 
the sides of the lowei part of the gladiolus and the adjacent cartilages, 
and ascends obliquely outward, to be inserted, by fleshy slips, into tbe caiti- 
lages of the lower true ribs, generally from the sixth to the thud The 
fibies of the lowest slip pass tiansversely outward, and are m leality con- 
tinuous with the an tenor portion of the tiansvei sails abdominis muscle. 
The action of the triangularis steini muscle is to depress the costal caiti- 
lages in expnation Its neives aie derived fiom the inteicostal nerves, and 
its aitenes aie branches of the internal mammary on both sides, which are 
situated between it and the costal cartilages 

The internal mammaiy aiteiy on either side is given off from the 
fust poition of the subclavian aiteiy, opposite the origin of the thyroid axis 
at the innei boidei of the scalenus anticus muscle, and descends into 
the tlioiax behind the clavicle and the fiist rib, m close 1 elation to the 
phrenic neive, which passes ovei it from without mwaid to descend behind 
the aiteiy (Plates 39 and 40) between the pleura and the pericardium 
The internal mammaiy artery with a vein on each side of it runs parallel 
with the bolder of the sternum, and twelve millimetres, or about half an 
inch, fiom it (Plate 41, Figs 1 and 2), on the surface of the pleuia, until it 
leaches the fifth or sixth mtei cartilaginous space, where it passes between 
the cartilages and the triangularis steini muscle This artery can be 
easily ligated within the second intercostal space through an incision 
dnectly ovei its course In relation to the seventh costal cartilage it 
dn ides into its terminal blanches, the musculo-phi erne, which supplies 
twigs to the diaphragm and the lowei inteicostal muscles, and the superior 
eptgasti ic, which enters the abdominal wall between the sheath of the rectus 

S3 



PLATE 37 


The posterior mediastinum, exposed on the right side bj remoting the ribs nenr their angles and drawing forward 
the heart and lungs, to demonstrate the entrance of the Venn azjgos mnjor Into the superior tena cava, and the dlstribu 
tlon of the right pneumogastrlc and phrenic nerves 


1 The right occipital arterj 

2 Section of the sterno mastoid muscle 

5 The cut brachial plexus of nen cs 
4 Section of the first rib 

E Section of the second rib 

6 Section of the third rib 

7 The chain of ganglia of tlio sympathetic nerve 

8 The thoracic duct crossing behind the cesoplingus and 

aorta to the left side 

9 The intercostal tc'scls and neno in relation to tho 

sevcntli rib 

10 The sot cntli rib 

11 The thoracic duct 

12 The -vertebral column, covered with the thoracic fas 

cm 

13 The greater splanchnic nerve 

14 The descending thoracic aorta 

15 The lesser splanchnic nerve 
10 Section of the elct enth rib 

17 The hepatic arch of tho diaphragm 

18 The lingual artery, 

19 The descending thyroid artery, and superior laryngeal 

nerve 


20 Tho notcli in the thj roid cartilage 

21 The common carotid artery 
22. The tin roid a\ls 

23 The cricoid cartilage 
21 The right subclat ian nrtcry 
2o The first intercostal artery 
20 The trachea 

27 The (Esophagus 

28 1 he innominate nrtcr} 

29 Tiie right phrenic lien e 

30 The v enn nzjgos mnjor vein, entering into the superior 

vena cat a 

31 The heart, within the pericardium, drawn forward 

32 The oe'ophngenl plexus of nerves, from the pneumo 

gastric nertc 

33 Tho right auricle of the heart, within the pericardium 

34 Tiie right lung, drawn outward 

35 The inferior vena cat a, emplj ing into the right auricle 

of tiie heart 

3G Tiie thoracic duct, coming through the aortic opening 
in the diaphragm 

37 The branches of tho right phrenic nervo on the dia 
phragm 





259 


the region of the thorax 

abdominis muscle and tbe extia-pentoneal fascia and anastomoses with 
the deep epigastnc In its couise it distubutes a bianch which accom- 
panies the phiemc neive, the a? tei la comes neim phienici, blanches to the 
stnictuies within the autenoi mediastinum, blanches which pass to the 
five 01 six nppei intei costal spaces and inosculate with the aortic inter- 
costal aitenes, and peifoiating aitenes which pass thiough the intei costal 
spaces and supply tbe pectoiahs major muscle, the mammaiy gland (page 
250), and the skm ovei the chest At the fiist lib theie is a lateial mfia- 
costal bianch fiom the internal mammaiy, which in mtia-tlioiacic giowths 
sometimes becomes greatly enlarged The two internal mammaiy veins aie 
usually of unequal size, and are piovided with a numbei of valves Behind 
the fiist intei costal muscle the veins unite and empty on the left side into 
the innominate vein, and on the light, geneially, into the supenoi vena 
cava In close pioximity to the internal mammaiy vessels tlieie aie fiom 
six to eight lymphatic glands , which leceive the lymphatic vessels fiom the 
uppei part of the lectus abdominis muscle, the’ diapliiagm, the mtei costal 
spaces, and the mnei portion of the mammaiy gland (page 251). They 
empty into the light lymphatic duct and left thoiacic duct respectively 
If the sternum and costal cartilages aie carefully lemoved, the antenoi 
wall of the thoiax will be opened so as to display the piolongation of the 
deep cervical fascia dowuwaid and the antenoi suifaces of the light and 
left pleuial sacs In the middle line there is a tubulai expansion of fascia 
extending between the pleuue all the way fiom the neck to the ensifoim 
cartilage of the sternum, and on each side the fascia becomes thickened 
and is attached to the peneaidium, foiming the sterno-pencai dial ligaments 
The sub-stei nal tubulai sheath can generally be demonstrated by inflation 
with a blow-pipe, and may allow pus to tiavel fiom the root of the neck and 
point below the ensiform cartilage m the uppei part of the abdominal wall 
Upon slitting up this layei of fascia the subdivision of the mtei pleural 
space, called the antenoi mediastinum, is exposed (Plate 26, Fig 1) This 
is a shallow space included between the antenoi poitions of the pleurrn, 
the peneaidium, and the sub-steinal fascia just described, especially that 
portion of it which coi responds to the gladiolus Its direction is usually not 
vertical, as it inclines to the left side because of the position of tbe heart, 
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over the root of which, opposite the origin of the great vessels, it is also 
nanowest, owing to the appioximation of the pleuias As the left pleura 
recedes fiom the middle line, this space is wider below than it is above 
Within the antenoi mediastinum theie are the sub-steinal lymphatic 
glands, embedded in a vanable amount of fatty tissue, and on the left 
side the internal mammary vessels foi a pait of their course (Plate 41) 
The space does not piopeily enclose the attachments of the tiiangulans 
stern i, sterno-hyoid, and sterno-thyioid muscles, as they are coveied by 
reflections of the endothoracic fascia continuous with the deep cervical 
fascia The so-called swpemoi mediastinum is that portion of the mter- 
pleuial space which extends from the manubnum in fiont to the upper 
dorsal veitebise behind and above the pencardium It contains, besides 
the gieat vessels and contiguous portions of the tiachea and oesophagus, 
the thymus gland m the infant or its remains m the adult- It is not 
tiuly sepai ated fiom the antenoi mediastinum except when the expan- 
sion of the lungs in full mspnation brings their pleuial envelopes into 
contact 

The thymus gland is a soft, giayish-red-colored, lobulated body, of 
variable size and shape, situated behind the manubrium steim and over- 
lapping the great vessels of the heart covered with the pericardium (Plate 
26, Fig 3, No 6) At birth it is five centimetres, or about two inches, in 
length, widei below than above, and it continues to grow until the end of 
the second yeai, often ascending into the loot of the neck, and sometimes 
leaching the lowei bolder of the thyioid body Fiom the second year to 
the sixth it does not undergo much change, but after the latter age it 
gradually atrophies, and at pubeity there is veiy little trace of its original 
glandular stiuctuie left, a fatty mass taking its place and rarely projecting 
above the sternum It beais much resemblance to the racemose glands, but 
its function is unknown It seems to be the great functional lymphatic 
gland of early life, each lobe consisting of lobules composed of clusters 
of lymph-follicles sunounded with vascular connective tissue and numerous 
lymph-cells The branches from the internal mammary artenes furnish 
it with most of its blood 

The pleurae (Plate 26, Fig 1, Nos 6 and 16) are the serous mem- 
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branes surrounding the lungs, and aie so airanged as to form two distinct 
completely closed sacs, each having a pmietal layei , 01 phi to a costahs, 
which is in contact with the thoiacic wall, and a visceral layer , 01 pleuia 
pulmonis , which is reflected ovei the contained lung The enclosed space 
between the two layeis of each pleuia is called the cavity of the pleui a, the 
sui faces of which aie smooth and moist, bnt it is not oidmanly of appie- 
ciable dimensions It is now legal ded as a laige lymph-space, like that 
of the pentoneuni, and communicates by stomata with the sunoundmg sub- 
pleuial lymphatic vessels Dining life, when healthy, the two layeis glide 
freely upon each othei, and theieby facilitate the movements of the lungs 
The costal pleuia is the thickest, and is connected especially to the inner 
surfaces of the nbs by a well-maiked connective tissue, which allows of its 
being easily detached The pulmonaiy pleuia is veiy delicate and trans- 
paient, and is also attached to the lung tissue by elastic connective tissue, 
which selves as a nidus foi a plexus of capillaries fiom the bionchial 
aitenes, and a plexus of lymphatic vessels which communicate with the 
lymph-spaces m the aieolai tissue of the lobules of the lung Inflamma- 
tion of the pleura may produce a thickening and roughening of its lateial 
surfaces, so that m the expansion of the lung a fi iction sound is produced 
This is peculiarly modified if the inflammation lesults m a distention of the 
pleural sac by serum (hydrothoiax), 01 by pus (empyema), 01 by air (pneu- 
mothoiax) When the cavity of the pleuia lequnes tapping (paracentesis 
thoiacis) to evacuate it of an accumulation of fluid, the sixth or seventh 
intercostal space, midway between the sternum and the spine, is geneially 
selected, and the tiocai should always be mtioduced at the middle of the 
space, duung inspiration, to avoid the intei costal vessels and neives On 
the light side the fifth intei costal space should be selected, m oidei to 
avoid the diaphragm (Plate 27 ) The light and left pleui al cavities aie 
distinct, and then respective membianes aie reflected posterioily from the 
loots of each lung, in connection with a fold of the pieveitebial fascia, to 
the diaphiagm below, having a fiee curved edge between the diaphiagm 
and the lung This is called the hg amentum pulmonale As the apices of 
the lungs extend upward into the loot of the neck behind the attachments 
of the scalenee antici muscles on the first nbs, then pleui 02 natuially are 
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similaily expanded On tlie light side the pleura usually reaches a little 
higher than on the left In this position it beais an mipoitant lelation 
to the subclavian aiteiy m its fiist poition At the loot of the neck the 
endothoiacic fascia is expanded somewhat m the shape of a dome, to 
which the deep ceivical fascia is usually attached Sometimes theie is a 
prolongation of this fascia, which brings the dome into 1 elation with the 
transverse piocess of the seventh or sixth ceivical vertebia, and a few 
muscular fibies have been found in it, piobably segmented fiom the sca- 
lenus posticus muscle The panetal layei of the pleuia ovei the apex of 
each lung is intimately connected with this dome-like expansion of the 
fascia The presence of this extia - pleuial fascia at the root of the neck, 
with its possible modifications consequent upon any mflammatoiy mfiltia- 
tion, is worthy of the consideration of the physician, who may be confused 
by the adventitious sounds pioduced by it upon auscultation, in the same 
mannei as the suigeon finds it often difficult to distinguish between tiue 
and false ciepitus m injuries about the joints The extent and limitation 
of the leflections of the pleuise upon the mnei wall of the tlioiax aie 
veiy difficult to undeistand without actual demonstration Below they 
practically follow the attachments of the diaphiagm, 'which, except about 
its maigin and at its central tendon, is covered by the pleuise In fiont 
the light pleuia holds a position moie neaily the middle line, being oppo- 
site the junction of the seventh nb and its cartilage, while the left is placed 
at a vanable distance away from it and a little lowei, in consequence of the 
interposition of the lieait Postenoily both pleuia? descend as fai as the 
head of the last nb, and lateially the light pleuia is m 1 elation to the 
lower bordei of the ninth nb, and the left pleura to the lowei boidei of 
the tenth 11b In consequence of this disposition of the pleuia? ovei the 
diaphiagm it often happens that a pistol-ball -which has penetiated the 
thoiacic wall will loll down ovei the diaphiagm to the lowest pai t of 
the back of the pleural cavity 

The pulmonaiy layeis of the pleuia upon each side aie not coex- 
tensive with the costal layeis, except duung forced inspiration Therefoie 
there aie poitions of the folds of the pleuise where then sui faces oidi- 
nanly are in contact These are called the pleuial sinuses, and they 
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aie found along the costal ongms of tlie diaphiagm, between the pen- 
caidium and the sternum, and between the pencaidium and the dia- 
phiagm (Plate 26, Fig 1, No 8) Upon the antenoi maigms of the 
last two sinuses theie aie folds which blend with the tissue of the pen- 
caidium, and thiough which the phiemc neives on tlieir way to the 
diaphiagm can be seen m fiont of the loots of the lungs If a trans- 
yeise section of the tlioiax is made, it will he noticed that the pleuiee do 
not come into contact, and that theie is a distinct space between them 
extending fiorn before backwaid (Plate 41, Fig 2) This is called the 
mteiplewal space, and is subdivided into the antenoi, middle, and pos- 
tenor mediastma Of these the middle is the laigest compaitment, and 
contains the heait withm the pencaidium, the vessels which pass to and 
fiom the base of the heait, the phrenic nerves, and the bifui cation of the 
tiachea and the bionclnal lymphatic glands The antenoi mediastinum is 
m fiont of the pencaidium, and, as it is first exposed upon opening the 
tlioiax anteriorly, it has alieady been described (page 259), as being in 
the natural order of approaching the study of this legion The posterior 
mediastmum is behind the pencaidium, between it and the doisal veitebrse, 
fiom the foui tli to the twelfth, and contains the descending thoiacic aoita, 
the oesophagus, the pneumogastnc neives, the vense azygos major and 
mmoi, the thoiacic duct, and lymphatic glands (Plate 38) 

The lungs are two laige spongy oigans within the pleuise, occupying 
during life the whole of the cavity of the thorax on each side of the 
mediastinum, and sepaiated from each othei by the heait enclosed m the 
pencardium They vary even m health fiom a pale-pinkish color to a 
mottled gray, depending upon then vascularity and inflation With age 
they generally become daiker and spots are visible upon then suiface, 
probably due to the deposition of particles of caibonaceous matter which 
have been inhaled After death they usually appear of a dark-puiple 
hue, especially at the back, m consequence of venous stagnation When 
the lungs aie fully distended, as m forced mspnation (Plate 30), they will 
be seen to conform to the shape and limitation of then lespec live pleura 
Each lung has a lounded apex, which extends into the root of the neck 
(Plate 27) two and a half centimetres, oi about an inch, within the pleuial 
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domes (page 262), and a concave base , winch conforms to the arch of the 
diaphragm, upon which it rests They fit into the pleuial sinuses when 
fully expanded, and leach downwaid posteriorly as fai as the eleventh rib 
on each side, — the light lung in the axillary line being m 1 elation to the 
ninth 11 b, and the left lung to the tenth nb 

The right lung is tlnckei and shoiter than the left, the concavity of 
its base being also higher, as it coi responds to the aich of the diapkiagm 
ovei the liver. It is often notched on its mediastinal suiface, piesentmg 
depiessions foi the supenor and infeiior venae cavae The left lung is 
excavated on its mediastinal suiface for the leception of the heart, and 
its apex has an impiession foi the left subclavian aiteiy The apex of 
the left lung does not mount quite so high above the clavicle as does that 
of the right The anteuor edges of both lungs present characteristic differ- 
ences That of the right lung is nearly stiaight 01 vertical, and that of 
the left is oval 01 oblique The extent to which they appioacli each 
other depends upon the degree of their expansion In forced inspiration, 
when the lungs aie absolutely healthy, the antenor edges of the lungs 
meet over the loot of the lieait and the oiigm of the gieat vessels 
within the pericardium (Plate 30) The sui faces of the pleime aie 
thus biought into contact to the extent of seveial inches, between the 
lowei border of the manubnum sterm and the junction of the caitilages 
of the fourth ribs with the sternum At such times the anterior edge of 
the right lung is absolutely vertical and parallel with the median line of 
the chest, and the aiea o t the heait which is uncoveied by the left lung 
is limited to the lower thud of the light ventricle In ordinary tianquil 
breathing the antenor edges of the lungs do not come togethei (Plates 31 
and 32) In a state of collapse both lungs shnnk back into their recesses 
within the thoiacic cavity (Plate 33) 

From careful observations made upon both the living and the dead 
body at different ages, it would seem to the author that only when healthy 
do the lungs meet in fiont over the root of the heart upon a prolonged 
and full inspiration There is generally some interspace between them in 
the antenor mediastinum The light lung comes forward more readily 
than does the left, even m model ate inspiration, so that the antenor edge 
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of tlie right lung approaches moie neaily the middle line The lower 
portion of the right lung also expands more readily below m relation to 
the diaphragm than does the lower portion of the left lung, wheieas the 
conveise appears to be tiue with legard to then apices Not only does the 
left lung not come forwaid so leadily, but its lower portion does so only 
upon piolonged mspuation, and thereby reaches the anterior limit of its 
pleural sac When both lungs aie normal and fully inflated in the well- 
developed adult male, m the erect position, the lower front edge of the 
right lung corresponds approximately to the oblique hue of the interspace 
between the cartilages of the sixth and seventh libs (Plate 27), while the 
lowei front edge of the left lung is m i elation to the lower border of 
the seventh nb, and extends but a little way beyond the sternal end of 
that rib (Plate 30) These limitations will be lessened by tlie breadth 
of a nb if the individual be placed in the recumbent position, and m 
the female or poorly-nourished youth they may be lessened still more, 
so that the antenoi lower edges of the right and left lungs may reach 
lespectively the lower holders of the fifth and sixth ribs, con espon ding 
to the height which the arches of the diaphragm normally reach and 
hold relatively (page 322) to each othei It should be theiefore under- 
stood that m respiration the upper portions and postenoi surfaces of the 
lungs aie at all times in close contiguity with then pleural sacs, and that 
the antenoi medial and lowei edges letire and advance according to the 
effoitof expiration or mspuation and the healthy condition of the pleurae 
which allows their natuial fieedom of motion It is veiy doubtful if the 
antenoi lower edges of the lungs ever do completely fill their proper 
portions of the pleural cavities, and an adhesion existing anywhere be- 
tween the lung and its sac will influence the degree of motion of the lung 
In forced expnation the lowei edges of the lungs postenoily do not ascend 
lnghei than the lower borders of the seventh ribs A tiansveise section 
made across the root of the neck from the first doisal vertebra to the top 
of the sternum (Plate 14, Fig 1) will show that the apex of the right 
lung is laigei than that of the left, and that they aie both in this locality 
of oval form A transverse section acioss the thorax from the eighth 
doisal veitebia to the lower holders of the third nbs (Plate 41, Fig 2) 

34 
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PLATE 38. 

The posterior mediastinum and its contents, as seen onremoml of the dorsal vertebra (from the second to the 
nmth) with portions of their contiguous ribs The lungs are expanded so ns to show their proper relations posteriorly 


1 The bodj of the first dorsal vertebra 

2 The thoracic duct winding across the oesophagus to 

enter the superior mediastinum 

3 The upper portion of the left lung 

4 The descending portion of the arch of the aorta, over 

lapped above by the left lung 

5 The vena azjgos major, crossing to the right of the 

cesopliagus 

6 The oesophagus, distended 

7 The v ena azygos minor 

8 The thoracic aorta 


9 The thoracic duct, after its entrance into the thorax 
from the aortic opening 

10 The upper surface of the left arch of the diaphragm 

11 The spine of the ninth dorsal i erlebrn 

12 The upper portion of the right lung 

13 The i ena azjgos major entering the superior vena cava 

14 The left auricle of the heart 

15 The Ion er portion of the right lung 

16 The ba«e of the left i cntncle of the heart 

17 The inferior j ena cai a 

18 The upper surface of the right arch of the diaphragm 
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shows that both lungs are here somewhat palm-shaped, with their bases 

toward the spine and then nanowei poitions towaid the sternum 

Each lung is divided into an upper and a lower lobe by a great fissui e 

which commences behind about seven and one-lialf centimeties, or thiee 

inches, fiom the apex, opposite the fourth doisal vertebra on the light and 

the third on the left, and descends obliquely forward to the junction of the 

✓ 

seventh rib with its caitilage on the light, and opposite the sternal end of 
the sixth nb on the left Theie are, however, many alteiations m the 
lelative positions of the fissuies, and then teimmations cannot be foretold 
Theie is generally a deep notch in the antenoi edge of the left lung over 
the peiicardium where it is in 1 elation to the apex of the heait (Plate 30, 
No 42), and occasionally the right lung is similarly notched about the 
caitilage of the fouith rib (Plate 29) The light lung is subdivided by 
a secondaiy fissuie which commences about opposite the sixth nb, near its 
angle, and extends usually to the caitilage of the fourth lib and thus 
maiks off a middle lobe The lowei pumaiy lobes of both lungs are the 
hugest, and they chiefly constitute the postenor poitions, whereas the 
anterior portions aie mainly foimed by the upper lobes Occasionally 
the left lobe has a semblance of a secondary fissure, and occasionally 
also the secondary fissure m the light lung is undeveloped 

The convex outei suifaces of the lungs are fiee and moulded to the 
mtenoi of the thoiacic walls, and the concave inner or mediastinal 
surfaces aie connected to the heait and the tiacliea by the bronchial 
tubes, with then vessels, nerves, and lymphatics, and by the pulmonaiy 
artenes and the pulmonaiy veins These stiuctuies collectively foim the 
roots of the lungs, and aie held togethei by areolar tissue, and supported 
below by reflections of the pleuiee, called the hg amenta lata pulmonaha 
The loots, of the lungs are attached to the bottom of a deep cleft, the hilum 
pulmonale , which is situated a little neaiei the postenor than the anterior 
suifaces and above the middle of each lung If the thoiax be opened 
fiom behind by lemovmg the doisal vertebisa and contiguous portions of 
then libs (Plate 39), it will be seen that the vena azygos major aiehes over 
the loot of the light lung and the aorta ovei the root of the left lung. 
Behind the right loot aie the postenor pulmonaiy plexus of the pneumo- 
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gash ic nerve and the vena azygos (Plate 87), and behind the left aie the 
descending aoita and the postenor pulmonaiy plexus of the pneumogas- 
tuc nerve (Plate 36) In front of each root aie the antenor pulmonaiy 
branch of the pneumogastnc and the phienic neive In fiont of the 
loot of the right lung is also the supenor vena cava (Plate 33) 

The bached at the root of the neck, as pieviously described (page 236), 
passes deeply from the outer suiface m fiont of the oesophagus to its 
bifurcation into the right and left bionchi within the supenoi mediastinum 
The bifurcation is about on a level with the body of the fourth dorsal 
vertebra postenoily, and opposite the second intei costal space antenoily 
Within the chest the tiachea is crossed by the aieli of the aorta, the deep 
cardiac neives passing between them The oesophagus piojects a little 
to the left of the middle line at the loot of the neck, and is closely con- 
nected by aieolar tissue to the tiachea, which is placed between the upper 
portions of the two pleura; The lecunent laiyngeal neives fiom the 
pneumogastnc nerves ascend on each side of the neck m the giooves 
between the tiachea and the oesophagus (Plate 39) 

The bronchi vaiy in length, dnection, and diameter The light 
bronchus is about two and a half centimetres, or an inch, in length, and, 
passing nearly horizontally, enteis the right lung about opposite the body 
of the fifth dorsal vertebra Its diameter is gi eater than that of the left 
bronchus, and, as the ndge of separation between the two bionchi at the 
bottom of the tracheal tube inclines to the left of the middle line, foreign 
bodies which may chance to fall down the tiachea are moie likely to pass 
into the light bionchus The left bionchus is about five centimetres, oi two 
inches, in length, and descends obliquely to enter the left lung ojiposite the 
sixth dorsal vertebia The left bronchus passes m fiont of the oesophagus 
and thoracic duct and under the arch of the aorta (Plate 38) In sti uct- 
uie the bionclu lesemble the trachea (page 236), the right having from six 
to eight rings and the left horn nine to twelve At the roots of the lungs 
the bronchi subdivide into two blanches, the honclnal tubes , coirespondmg 
to the primaiy lobes of the lungs The lower branch of the light bionchus 
sends off a small blanch to the third lobe on that side The right bionchus 
at the root of the right lung is behind the right pulmonaiy arteiy, and 
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tlie left bronchus also bolds tbe same relative position, being behind the 
corresponding pulmonaiy arteiy On both sides the pulmonary veins 
aie in fiont of the artenes (Plate 41, Fig 1) Within the lungs the 
bronchial tubes divide dichotomously into postenor and antenoi branches, 
which again subdivide into lateial blanches, and these diverge m all dnec- 
tions tlnoughout the organs until their tei ruination m the lobules, wheie 
they are known as bronchioles Theie is no communication between the 
bronchioles, so that if any obstiuction occuis m one branch the air cannot 
reach the vesicles to which it natuially leads 

The pulmonaiy and bronchial vessels, the lymphatics and nerves, all 
accompany the ramifications of the bionchial tubes, and aie united to them 
by connective tissue, the arteries always being behind and the veins in 
fiont of the tubes Within the structuie of the lungs the tubes cease to 
have legular caitilagmous ungs, circular muscular fibres with patches of 
cartilage heie and theie constituting the walls of the branches They are 
lined tlnoughout with the mucous membrane continued fiom the tiacliea, 
which is covered with columnai ciliated epithelium Gradually all traces 
of cartilage disappear and the walls present irregular dilatations, which 
commence m pouches sunoundmg the ultimate tubules These enlarge 
in diametei and end as sacculated passages, the infundibula, whose walls 
consist of blind pouches, the alveoli oi an -vesicles They are surrounded 
and connected eveiy wheie with an elastic tissue, m which there are only 
slight traces of muscular tissue, and which is derived from the peculiar 
elastic sub-seious tissue closely investing the sui faces of the lungs beneath 
the pleuia Upon this elastic tissue the remarkable expansibility of the 
lungs depends When the chest is opened the lungs collapse to about a 
thud of then ordinary bulk (Plate 33), m consequence of their elasticity. 
This elastic tissue is prolonged from the sui faces into the inner structure of 
the organs, foiming numerous angular spaces of various sizes about the 
alveoli, and called the pulmonary lobules When the lungs are distended, 
the sui face is everywhere marked by polygonal areas, which vaiy in size at 
different ages These aieas aie mapped out into smaller ones, which are 
le^s distinct They indicate the lobules, which are larger on the surface 
than m the interior of the lung After air has once entered into the 
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lobules it cannot be entnely piessed out, owing to then spongy texture, 
and any poition of tbe lung will theiefoie float on watei, but it will sink 
immediately if nispnation bas not taken place, and owing to tins propeity 
such a demonsti ation is frequently made use of as a test m medico-legal 
investigations It should be lemembeied that a poition of lung-tissue fiom 
winch tbe an bas been dispelled by pneumonic exudation will also sink 
m watei When pressed between tbe fingeis, tbe escape of an fiom tbe 
lung-tissue pioduces ciepitatiou When tbe an-vesicles aie luptuied, tbe 
an escapes into tbe inteilobulai tissue, pioducmg pulmonaiy emphysema, 
and if tlieie is mfilti ation of seium into this tissue it is called oedema of 
the lung If tbe lung-tissue is torn, a 1 eddish fiotby liquid is exuded, 
consisting of mucus, an, and blood commingled 

Tbe teimmal blanches of tbe pulmonaiy aiteiy foim nets of capillary 
vessels winch accompany tbe bionclnoles m then distubution to tbe alveoli, 
wbeie they aie coveied by epithelium on both sin faces and piojeet into 
tbe ail-vesicles Tbe pulmonary capillanes aie veiy ciowded in 1 elation 
to tbe an-vesicles, and tbe plexus sunounding one ail-vesicle is ananged 
m a single layer and bas no communication with that of anotbei vesicle 
Tbeie aie only tbe delicate wall of tbe vesicle and tbe walls of tbe capil- 
lary vessels between tbe blood and tbe an, so that tbe pui ifi cation of tbe 
blood takes place thiough tbe absoiption of tbe oxygen aud tbe elimination 
of caibonic acid and watei y vapors Tbe blood circulating thiough tbe cap- 
illary plexuses is letumed by the pulmonaiy veins, which aie veiy minute 
at fiist, but gradually coalesce so that they foim bianclies of mcieasing 
cabbie and size, which fieely anastomose, and, following somewhat tbe 
couise of tbe aitenes, eventually terminate at tbe loot of each lung m two 
main tiunks which convey tbe oxygenated blood to tbe left auncle of tbe 
lieait Tlieie aie no valves in any of tbe pulmonaiy veins Besides tbe 
pulmonaiy system of vessels tlieie aie tbe nutrient vessels of tbe lungs, de- 
rived from tbe small bronchial aitenes On tbe light side there is usually 
one bionchial aiteiy, which anses either from tbe fiist aortic mteicostal 01 
fiom tbe aoita in common with tbe left bronchial aiteiy On tbe left side 
tlieie aie usually two bionchial aitenes, both arising from tbe aoita They 
entei at tbe loots of tbe lungs postenoi to tbe bronchi, and are distubuted 
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to the walls of the tubules, the laiger pulmonary vessels and the pulmonary 
lymphatic glands, and the inflections of the elastic mteilobular tissue. 

The bionclnal veins mostly empty on the light side into the vena 
azygos majoi, and on the left into the superioi mtei costal vein, although 
some of them empty their blood into the conespondmg pulmonaiy veins 
The pulmonaiy lymphatic vessels aie veiy numeious, and aie ai ranged 
m supeifieial and deep sets, the former foiming plexuses ovei the suiface 
(sub-pleuial lymphatics) and thiougliout the interlobular tissue, communi- 
cating with the cavity of the pleuia by stomata, and the latter beginning 
m the mucous lining of the bionclnal tubes and accompanying the vessels. 
The deep lymphatic vessels teimmate m the pulmonaiy lymphatic glands, 
which are situated along the walls of the smallei bionclnal tubes and m 
the angles of then divisions Theie aie about forty m the light lung and 
thnty in the left The effeient vessels fiom these pulmonaiy glands join 
with the supeifieial lymphatic vessels and end m the bionclnal glands which 
aie clusteied about the roots of the lungs and the Iowei portion of the 
bronchi and trachea The effeient vessels fiom the bionclnal glands com- 
municate with the mediastinal glands, and aie generally blackened by the 
deposition of caibonaceous matter The light pulmonaiy lymphatics pass 
thiough the intei mediation of the mediastinal glands to the light lymphatic 
duct, and the left pulmonaiy lymphatics join the thoiacic duct 

Th e pulmonaiy neives aie denved from the pneumogastnc and sympa- 
thetic neives on each side, which foim the an tenor and posterior pulmo- 
nary plexuses m fiont of and behind the roots of the lungs They entei 
the lungs with the bionclnal tubes and accompany their ramifications 
The pericardium, or heait-sac (Plate 34, and Plate 26, Fig 1), is a 
dense fibious pouch which encloses the heait and the poitions of the 
great vessels which enter into and issue fiom its base It is broadest 
below m relation to the diaphiagm (page 320), wheie it is intimately 
adheient to the middle leaflet of the tendon about the opening for the 
mfenoi vena cava and moie loosely connected to the muscular pait on the 
left side Above it passes into the supenoi mediastinum, enveloping the 
great vessels and becoming continuous with their sheaths In this relation 
it also blends with the downwaid prolongations of the deep cervical fascia 
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View of the thoracic organs from behind, the dorsal vertebra (from the second to the tenth) with portions of their 
contiguous ribs removed The lungs are displaced to show the relations of the heart 


1 The body of the first dorsal vertebra 

2 The left subclai ian artery 

3 The upper (cut) part of the thoracic duct ascending to 

emptj into the left subclai ian vein 

4 The left common carotid artery 

5 The left recurrent laryngeal nerve 

6 The left innominate vein 

7 The arch of the aorta 

8 The left phrenic nerve 

9 The left lung pushed aside and forward to show the po 

sition of apex of the heart resting on the diaphragm 

10 The thoracic aorta, with origins of the intercostal ar 

tenes 

11 The apex of the left ventricle of the heart u ithm the 

pericardium 

12 The vena azygos minor 

13 The loner (cut) end of the thoracic duct coming through 

the aortic opening of the diaphragm 

14 The upper surface of the diaphragm on the left side 


15 The innominate artery, bifurcating into the right com 
mon carotid nnd subclavian arteries 
JG The right internal mammary artery 

17 The vena cava superior 

18 Tiie upper (cut) end of the oesophagus 

19 The right pncumogastric nerve 

20 The right phrenic nerve 

21 Tiie vena azjgos major, emptying into the superior 

vena cava 

22 The bifurcation of the trachea into the right nnd left 

bronchi 

23 The right lung pushed aside nnd forward to show the 

relation of the left auricle of the heart nnd the arch 
of the diaphragm on the right side 

24 The left (or posterior) nuricle of the heart 
2 o The position of the inferior vena cn\ a 

26 The upper surface of the diaphragm on the right side 

27 The lower (cut) end of the oesophagus 

28 The spine of the tenth dorsal v ertebra 
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(page 195), winch are continued as dense bands (the suspensoiy ligaments) 
upon each side to then attachment at the diaplnagm These connections 
of the pencaidium aie of gieat interest, for if the entne diaplnagm descends 
in lespnation it must diaw with it the heait-sac and tlieiefoie exeit moie or 
less strain upon the vessels at the base of the lieait The author inclines 
to the belief that the cential portion or tendon of the diaphragm does 
not descend, although the lateial musculai portions do On one occasion, 
after the excision of the sixth, seventh, and eighth nbs on the light 
side, he was able to examine the upper suiface of the diaplnagm duung 
the forced efforts of lnspnation undei ether, and on anothei, aftei the 
evacuation of the contents of an enoimous abscess involving the left lobe 
of the liver, he could easily mtioduce his hand into the abscess-cavity 
and detect the lateral upheaving of the diaphragm and the lapid pulsa- 
tions of the heait In the lattei case, during the straining of the patient 
in the act of vomiting it was observed that the diaphragm descended 
and ascended with spasmodic conti actions, but only upon the sides, tlieie 
being apparently little if any change m the lelations of its cential 
tendon Theie can be hardly any doubt that the dnect connections of the 
pencardium below with the cential tendon of the diaplnagm and with the 
expansions of the deep ceivical fascia above jilay an important role in 
maintaining the position of the aich of the aoita, and thus admitting of 
sudden changes of position without mjunous interfeience with the circu- 
lation of the blood at its outset fiom the heait The slight descent of 
the laiynx noticeable on deep mspnation is piobably due to the expansion 
of the chest walls and the consequent lateial traction exeited upon the 
bronchi by the distended lungs The pleurm oveilap the pencardium 
m fiont, the light moie so than the left (Plate 26, Fig 1), and the phrenic 
nerves descend between them upon each side Postenoily the oesophagus 
is m close relation with that pait of the pericardium which encloses the 
left a uncle of the heart Aftei death the pencaidium usually appears 
to be considerably larger than the heait, but this is due to the empty 
condition of the left side of the heait In the healthy state, when the 
heart is distended, duung life, it nearly fills the pencaidium, except at 

the lower pait on the left side of the diaplnagm, wheie the sac coveis 

35 
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the apex of the heart and is more or less loose Although the pericardium 
is not oidmanly distensible, it may be made m the adult to hold about 
ten ounces of fluid, and in pencaiditis with effusion the accumulation of 
serous fluid within the sac sometimes leaches a pint or moie, which may 
be diawn off by tapping through the fourth 01 fifth mtei space two cen- 
timetres, or about thiee-quai teis of an inch, fiom eitliei bordei of the 
sternum, so as to avoid the internal mammary vessels The pencarchum 
ordinarily contains seveial drachms of a cleai straw-colored fluid 

The nutrient arteries to the pericardium are denved fiom the internal 
mammai y, bronchial, and oesophageal aiteries, and its veins mostly return 
then blood to the vena azygos Its neives are supplied by the phrenic 
neives on both sides If the peiieaidium is opened in fiont (Plate 35) 
the heait will be exposed glistening with the moist suiface of a serous 
tissue which is leflected over it and the vessels at its base and also lines 
the fibrous sac This serous tissue foims a shut sac, and is composed of 
a parietal layer in contact with the fibious peiieaidium and a visceral layer 
m contact with the heart and intei posed between the vessels so as to foim 
a senes of pouches The invagination of the seious layei over the vessels 
is not always to the same extent, but tlieie aie usually seven tubulai 
sheatlis thus formed Theie is a common xeflection aiound the aorta and 
pulmonary arteiy, completely enslieathing them The superior vena cava 
is also coveied by the serous layer, except where it crosses behind the pul- 
monaiy aiteiy The infeiior vena cava is covered only in front as it enteis 
the right auricle directly after passing thiough the diaphragm The left 
pulmonaiy veins aie almost sunounded, and the right aie only jiaitially 
covered The reflection of the serous layer is very megular The pouch 
which extends upward from the inferior vena cava on the right to the 
posterior surface of the left auncle is called tbe g? eat oblique sinus 
There are othei , smaller pouches , — i e , between the inferior vena cava and 
the inferior right pulmonary vein, between the pulmonary veins, one on 
each side, between the upper light pulmonary vein and the supenor vena 
cava, and one between the superior vena cava and the aorta, which, pass- 
ing undei the aorta and pulmonary artery, reaches the left side over the 
left auricle This last, from its dneetion, is called the ti ansverse sinus 
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Besides these there is a fold between the left pulmonary artery and left 
pulmonary vein, of crescentic shape, two and a half centimeties, 01 about 
an inch, m depth, and two centimeties, 01 thiee-quaiteis of an inch, in 
length, which is the vestigial fold, and is the lemams of the left supeiior 
vena cava of early foetal life These serous reflections enable the heart 
and the vessels at its base to maintain their freedom of action That 
portion of the visceial layer of the peneaidiac seious tissue which is 
closely connected with the mtermuseulai tissue of the lieait-structuie 
is distinguished as the epicardium Theie aie upon the suiface many 
stomata which open fiom the plexus of lymphatic vessels, especially along 
the aunculai maigms This layer also contains the nutiient vessels and 
neives, which aie usually associated with moie or less fat along the giooves 
and deeper paits of this tissue Even m health the amount of fat deposited 
upon the heait is often considerable, but this must not be confounded with 
the more senous condition of fatty degeneration of the muscular tissue 
The heart, as it appears upon opening the pencaidium (Plate 35), is 
conical m foim, and its sui faces aie geneially convex, with the exception 
of that portion which rests upon the pencaidium where it is attached to 
the cential tendon of the diaphragm, and which is flattened It is situated 
obliquely as legal ds the middle line of the chest Its base, to which 
the gieat vessels are attached, is dnected upward and backward to the 
right side, wheie it is held fiimly m lelation to the spine between the 
fifth and ninth doisal (thoracic) vertebras by means of the dense cervico- 
thoiacic fascia, which blends with the pencaidium at the loots of the 
great vessels Else wlieie the heait is fiee withm the pencardium, and 
its apex is dnected downwaid and foiwaid to the left side, where dunng 
life it geneially beats m lelation to the interval between the fifth and 
sixth costal cartilages The antenoi surface of the heart consists mainly 
of the light auricle and right ventricle, which are brought into view 
when the pencardium is opened m fiont The termination of the superior 
vena cava is also thus exposed as it enters the right auricle above, at 
the side of which is the ascending portion of the aorta curving upward 
and backwaid over the pulmonary aitery, the loot of which is over- 
lapped by the appendix of the left auricle Below the latter aie the 
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branches of the left coionaiy artery passing toward the apex of the 
lieait m the gioove between the left and right ventncles On the 
right side the right coionaiy aitery issues fiom beneath the appendix of 
the light auricle, which overlaps the loot of the aoita The apex is 
foimed by the left ventricle, which projects a little beyond the right, so 
that normally its beat is felt against the chest wall The posterior suiface 
of the heait is foimed chiefly by the left auncle and the left ventricle 
(Plate 43, Fig 3) 

As the lelative position of the heart to the walls of the thoiax is 
chiefly of value with reference to the normal location of the caidiac valves, 
it is thought best here to lefer to the anatomy of the heait lemoved from 
the body (Plate 43), in older that a cleaier idea may be obtained of 
the topographical suivey of its lelations tn situ The extenoi of the heait 
piesents moie oi less defined giooves which indicate the division of its 
mtenoi into the foui compartments called the auricles and ventricles 
The am iculo-venti iculai gi oove passes obliquely around the heart between 
the auncles and the ventricles The mtei am icular gi oove separates the 
two auncles, and the intei venti icular gioove sepaiates the two ventricles, 
the anterioi poition of the latter beginning undei the left aunculai 
appendix and ending to the light of the apex The nutnent vessels, 
neives, and lymphatics to the heait aie chiefly lodged m these giooves 
embedded in fatty tissue beneath the epicardium, as already mentioned 
(page 275) The light coionaiy aiteiy anses fiom the aorta upon the 
right side just after it issues from the heai t-sti ucture, and, passing between 
the pulmonary aitery and the light auncle m the aunculo-ventricular 
gioove, distributes blanches to the contiguous vessels and poitions of the 
light auricle and venti lde The left coionaiy aiteiy arises from the back 
of the aorta, a little higher than the right, and, passing between the 
pulmonaiy aitery and the left auricle m the aunculo-ventricular groove, 
gives off seveial laige branches which occupy the intei ventricular grooves 
and anastomose fieely with the branches of the right coionary arteiy upon 
the outer suiface Within the substance of the oigan the minute divisions 
of the coronaiy aitenes terminate in capillaiy plexuses which empty into 
comparatively laige venous ladicles It is an intei esting fact that the 
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origin of both coronal y arteries is above the free boiclers of the aoitic 
semilunar valves, the right being fiom the antenoi sinus of Valsalva and 
the left from the left posterior sinus, so that theie is a steady passage of 
the blood through them The coionaiy veins leceive their blood fiom 
the cardiac veins, which accompany the arteries and are piovided with 
single valves wheie they are joined by their tributaries They all end 
in the coi onai y sinus, which is two and a half centimeties, 01 about an 
inch, in length, situated at the back paifc of the auriculo-ventricular 
gioove, and opens into the floor of the light auncle between the opening 
of the lnfenoi vena cava and the aunculo-ventiiculai onfice. At its 
enhance into the auncle it is guaided by the coi onai y valve 

The shape of the heart vanes dunng life, according to its dilatation 01 
diastole, and its contraction 01 systole, but its vertical measurement is not 
alteied by its action The dimensions of the heart naturally vary with the 
age, sex, and geneial development of the individual The average meas- 
urement of the heait of a well-developed adult male is twelve and a half 
centimeties, or about five inches, in length, fiom the base to the apex, eight 
and three-quaiter centimeties, 01 thiee and a half inches, across the base, 
and six and a half centimeties, or about two and a half inches, m thick- 
ness, between the antenor and posterior surfaces As a lule, the dimen- 
sions of the heait mciease up to the age of fifty, and subsequently gradually 
dimmish The weight is geneially about ten ounces m the male, and eight 
m the female, but depends upon the size and geneial condition of the body 
The right boidei {maigo acutus ) is sharp and directed obliquely downwaid, 
while the left boidei ( maigo obtusus ) is thick and rounded and dnected 
obliquely upwaid Fiom the fiont of the light auricle a small pouch pro- 
jects about the loot of the aorta, which is called, from its lesemblance to 
the eai of a setter dog, the appendix aunculce, and fiom the upper side of 
the left auncle a similai appendix extends over the root of the pulmonary 
aitery When the adult heait is opened so as to display the interim of its 
cavities (Plate 43 , Figs 2 and 4 ) it appears to be a double hollow nius- 
culai oigan, so constructed that each half, separated from the other by a 
septum, fulfils the function of a pump, foi the propulsion of the blood m its 
circulation The right half of the heart propels the venous blood to the 
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lungs, the left propels tlie aitenal blood tbiougliout the body Each half 
consists of two cavities, the auncle and the ventucle, communicating by 
an opening, tlie am iculo-venh iculai , w r bicb is peculiarly guarded by valves 
The auncles aie the leceptacles of tlie blood, and are piovided with com- 
paratively thin fleshy walls, which aie always slightly tbickei in the left 
than m the light The ventncles, on the otliei hand, aie composed of 
stout musculai walls adapted to then purpose of foicmg outward the blood 
leceived fiom the auncles, then thickness being piopoitioned to the effoit 
lequired of them The left is tkeiefoie natuially tlnekei and stronger, 
as it distnbutes the artenal blood throughout the system, while the light 
sends the venous blood to the lungs. The i xght am icle consists of a mam 
cavity, the ato mm 01 sinus venosus, out of which extends the pouch called 
the appendix When the antenoi wall is iemo\ed the interior is exposed 
smooth and glistening, because it is lined with a delicate seious membrane, 
the endocai dium, which is continuous with the seious coat of the vessels 
opening into the auncle, and through the opening into the ventucle below 
with the innei lining of the pulmonaiy aitery The opening of the supe- 
rior vena cava is in the upper and antenor pait of the auncle, about 
opposite the light aunculo-ventncular opening, so that the cunent of 
venous blood which it conveys fiom the upper pai t of the body is dnected 
immediately to the ventucle The onfice of the supenoi vena cava is 
the only large caidiac opening without a valve The opening of the 
inferior vena cava is m the lowest part of tlie auricle, and, owing to 
the slight cuive which the vessel takes after passing tlnough the dia- 
phragm, the venous blood which it i etui ns from the lower part of the 
body is dnected toward the oval depression, the fossa ovalis, in the aunc- 
ulai septum The fossa ovalis indicates the position of the foramen ovale, 
which dunng foetal life allowed the blood fiom the mfenor vena cava 
to pass tluough into the left auncle At that penod this couise of the 
blood was greatly assisted by the presence of the Eustachian valve, which 
is situated at the right maigm of the opening of the inferior vena cava 
and extends to the fiont of the annulus ovalis, the prominent border 
sunounding the fossa In the adult this valve appears as a thin 
crescentic fold of the endocardium, and often it has dwindled into a 



THE REGION OF THE THORAX 


279 


mere ludimentary band, simply indicating its former position The 
floor of the fossa ovalis is the thinnest pait of the septum between the 
auricles 

Between the remains of the Eustachian valve and the aunculo- 
ventriculai opening is the enhance of the coronal y sinus, which is quite 
laige and is guaided by a duplicatuie of the endocardium, called the 
valve of Thebesms Besides the sinus tlieie aie a vanable number of 
little openings on the postenoi wall of the auncle, called the foramina 
Thebesm , which are the minute apeituies of little veins coming fiom the 
lieait-substance Some of these aie impervious, but one, situated on the 
right of the septal wall, is constant, and known as the vena Galeni coi dis 
Intel posed between the openings foi the supenoi and inferioi \ense cavse 
tlieie is a vanable elevation teimed the iubeicle of Lower, which prob- 
ably aids m the dnection of the blood fiom the supenoi cava toward 
the aunculo-ventiicular opening m embiyonic life Within the auncular 
appendix, and to some degree m the lowei pait of the atrium, there are 
parallel elevations of the muscular tissue coveied with the endocardium, 
called, on account of their lesemblance to the teeth of a comb, musculi 
pechnah 

The light am iculo-venti iculai opening is of oval form, and laige 
enough to admit tlnee fingeis It is guaided by the tucuspid valve, which 
is named from the usual tri partition of the fibious tissue of which it is 
composed, and invested by the endocardium , but this anangement is often 
less pionounced than it is geneially described as being When the antenor 
wall is removed fiom the right ventricle, the objects within its cavity aie 
exposed (Plate 43, Fig 2) At the upper part there is a smooth passage 
leading to the opening of the pulmonary aitery, called the infundibulum, 
oi conus aiienosus Fiom the walls of the ventncle, which aie every- 
ivlieie thicker than those of the auricle, project bands of muscular tissue, 
the columnar carnece, of vanous chaiactei and anangement Some aie 
short and thick, otheis are long and nanow They are either mere 
ndges piojectmg fiom the vails, or constitute little budges, having both 
ends attached and being fiee in the middle There is usually a band 
extending fiom the ventncular septum to the anterior wall, called the 
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PLATE 40. 


The normal position and relations of the thoracic aorta, 
roots 

1 The body of the first dorsal vertebra 

2 The left subclavian arterj 

3 The left innominate sein 

4 The left internal mammary artery 

5 The left cummon carotid artery 
G The arch of the aorta 

7 The left first rib 

8 The left phrenic lien e 

9 The i ertebral border of the scapula 

10 The left recurrent laryngeal nerve winding upward 

round the aorta 

11 The left second rib near its carlilage 

12 The left third rib 

13 The root of the left lung 

14 The left fourth rib 

15 The left fifth rib 

16 The apet of the left ventricle of the heart (within the 

pericardium) 

17 The upper surface of the diaphragm on the left side 

18 The position of the aortic opening in the diaphragm 

19 The right subclavian artery 


seen from behind, the lungs being removed to show their 


20 The innominate arterj 

21 The upper (cut) end of the oesophagus 

22 The right internal mammarj artery 

23 The superior lena cam 

24 The right recurrent lanngeal none 

2o The trachea bifurcating into the right nnd left bron 
chi 

26 The right second rib 

27 The right pneumogastric nerve 

28 The root of the right lung 

29 Tlie right third rib 

30 The left auricle of the heart 

31 The right fourth rib 

32 The thoracic aorta, with the roots of the intercostal 

arteries 

33 The inferior vena cai a 

34 Tlie right filth rib 

35 The upper surface of the diaphragm on the right side 

36 The loner (cut) end of the oesophagus where it passes 

through tlie diaphragm 

37 The spine of the tenth dorsal vertebra 
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model atoi , or a number of reticular fascicles taking its place, which pre- 
vents tlie complete reflection of the antenoi wall 

The most impoitant of the columnse cainese aie those which are called 
the musculi papilla 1 ) es. Tlieie aie thiee of these, usually well foimed, m 
the right ventucle, conespondmg m numhei to the flaps of the tricuspid 
valve They aie attached by one end to the walls of the cavity, and at 
the other tei inmate m the fine tendinous coids, the choidce tendmece , 
which regulate the action of the tucuspid valve The two largest of the 
papillary muscles anse fiom the antenoi wall of the ventricle, and the 
smallest fiom the septal wall Occasionally accessory fasciculi aie found 
intei posed between the legular muscles and blending with them 

The aunculo-ventiicular opening is sui rounded by a ling of fibrous 
tissue which constitutes the base of the valve The flaps of the valve 
are thinnest at then contiguous margins where they leceive the choidse 
tendmese Not unfiequently the edges of the flaps aie jagged and 
irregular, and sometimes in the notches between them tlieie aie little 
piojecting nodules The flaps are designated accoidmg to then lelative 
position as right and left antenor and posterior The left antenoi flap 
is the laigest and fieest, while the postenoi is the slioitest and least 
movable and is placed towaid the septum The chordae tendmese which 
are attached to the adjacent maigms of the right and left anterior flaps 
and to the notch between them are furnished by the antenor papil- 
laiy muscle, those to the adjacent maigms of the right anterior and 
posterior flaps and to the inteivening notch come fiom the posterior 
papillary muscle, and those to the adjacent margins of the left antenor 
and postenor flaps and to the inteivening notch come fiom the smaller 
papillaiy muscle, which is denved fiom the septal wall and often aug- 
mented by independent choidse which spring fiom the septum without 
any papillaiy muscle The mode of attachment of the chordse tendmeae 
to the flaps is of peeuliai intei est, as they seive to hold together the 
flaps of the valve dunng the systole of the ventucle and thus pi event 
the blood fiom leguigitatmg into the auricle They are all fastened 
to the ventnculai surface of the valve, and they severally separate into 
blanches which go respectively to the base, middle, and free margins 

36 
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of the adjacent holders of tlie flaps as above described Fuithei- 
more, the component Abies of the coicls intei lace with one another m the 
fibious tissue of the valve In the empty state of the ventucle the 
flaps appear hanging downward fiorn the auuculo-ventnculai opening, 
but expenment has shown that when the ventucle is full of fluid and is 
made to contiact the fluid catches in the maigin of the valve and pi esses 
the flaps upwaid and togethei, while the clioidge tendmese act like little 
guy -lopes and pi event the flaps fiom turning upwai d into the aunele 
Their pioper adjustment and tension aie biought about by the action 
of the papillaiy muscles, for without them they would be natuially 
slackened by the contraction of the walls of the ventucle. 

At the uppei pait of the light ventucle the infundibulum leads into the 
common pulmonary aitery, the mouth of which is guaided by tlnee semi- 
lunar valves, of which one is situated antenoily to the left and two are 
placed postenorly to the light and left At the uppei and postenor suiface 
of each valve the wall of the aitery is dilated in a pouch, the pulmonary 
sinus ( of Valsalva) The valves are foimed of fibious tissue continuous 
with the fibious nng sunounding the opening, similai to the eonstiuction 
of the base of the auriculo-ventriculai valve, and coveied with a duplica- 
tuie of the endocaidium The fiee maigms of the valves aie dnected 
upward towaid the lumen of the arteiy, and aie each piovided with a cies- 
centic fibious bolder, the lunula, m the middle of which tlieie is a little 
blunt nodule of fibro-cai tilage, called the corpus Aiantu The semilunar 
valves aie leadily forced upwai cl by the blood dunng the ventricular 
systole, but when the ventricle lelaxes the blood in the artery backs up 
against the valves, and, being received into the sinuses, exeits pressure 
upon the lunula: of the valves, so as to bung them togethei, then closure 
being completed by the apposition of the nodules 

The left amicle is smallei than the light, but, like it, consists of a cavity, 
the sinus, and the auneulai appendix When the posterior wall is removed 
(Plate 43, Fig 4) the mteiioi of the sinus is seen to be covered with the 
endocaidium, which is continuous with the lining membiane of all the 
openings leading m and out of the amide, and tlnough them with the 
internal coats of the vessels Upon the postenoi wall of the auricle aie the 
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openings of the pulmonaiy veins, usually four m number, two on the left 
and two on the right side, which letuin the oxygenated blood from the 
lungs Sometimes the left pulmonary veins open by one orifice, more 
laiely by tlnee They aie not guaided by valves Upon the mter- 
auncular septum is a depiession which indicates the position of the 
foiamen ovale of foetal life, which befoie birth admitted the venous blood 
bi ought by the mfenor vena cava to the light auncle into the left auncle 
The musculi pedmati of the left auncle aie fewei and smallei than in the 
right auricle, and aie confined to the lowei and back pait of the cavity 
The left am iculo-venti iculai opening is of oval shape and a little smaller 
than the light, and is placed at the lower and antenor pait of the auncle 
It is guaided by the bicuspid or mitral valve , which has two flaps, one 
antenoi and to the light, and one posterior and to the left, with little nodules 
piojeetmg at then notches, called the nodi valvulcc mitralis The light flap 
is the laiger The interior of the left ventncle piesents a close lesem- 
blance to the light Its walls are very thick, especially m their upper 
portion, wlieie they are also broadest, but they giadually dimmish towaid 
the apex The columned camece aie smallei, more leticulated, and moie 
numeious than m the light ventricle Two laige, vanably-constituted 
papillaiy muscles project fiom among the columns at the bottom of the 
cavity, the antenor fiom the left wall and the postenor from the right 
They teiminate in choidce tendmece, which aie attached to the flaps of 
the mitral valve The constiuction of the mitral valve corresponds to 
that of the tncuspid valve, but it is thicker and stionger m all its com- 
ponent parts The ring of fibious tissue sui rounding the aunculo-ven- 
tnculai opening, the flaps themselves, and the choidae tendmese aie all 
stiongei The lattei aie similaily attached to the adjacent margins of 
the flaps, the postenoi papillaiy muscle supplying the adjacent margins 
on the light, and the antenor papillary muscle furnishing the adjacent 
mai gins on the left They aie both remfoiced by additional colds fiom 
the contiguous poitions of the walls with 01 without musculai origin The 

action of the initial valve is apparently the same as that of the tricuspid, 

i c , to prevent leguigitation of the blood into the auricle during the systole 
of the ventricle Fiom the upper and back part of the left ventncle a 
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PLATE 41. 


Figure 1. 

The thorax of a young female, with the second, third fourth fifth and sixth ribs removed on the left side, and tho 
left lung drawn aside to show the relations of the root of the lung and the apex of the heart to the diaphragm 


1 The manubrium of the «temum 

2 The cartilage of the left second rib 

3 The left internal mammary artery with Its two com 

panion veins 

4 The cartilage of the left third rib 

5 The cartilage of the left fourth rib 

6 The cartilage of the left fifth rib 

7 The left first rib 

8 The upper lobe of the left lung 

9 The root of the left lung 


JO The left phrenic nene 

11 The coronarj artery 

12 The loner lobe of the left lung 

13 The apex of the heart 

14 The relation of the phrenic nerve to the apex of the 

heart 

15 The diaphragm 

16 The left se\ cnth rib 

17 The diaphragm seen between the left eighth and ninth 

nbs 


Figure 2. 

Transverse section through the thorax of an adult male on a level with the lower borders of tho third ribs anteriorly 
and through the bod) of the eighth dorsal vertebra posteriori) , seen from below 


1 Section through the gladiolus of the sternum 

2 The right internal maromar) vesseis 

3 The anterior mediastinum 

4 Section through the right third rib 

5 The superior lobe of the right lung 

6 The right ventricle of the heart 

7 The right auricle of the heart 

8 Section through the right fourth rib 

9 The right phrenic nerve 

10 The middle lobe of the right lung 

11 Section through the right fifth nb 

12 The oesophagus 

13 The vena azvgos major 

14 The inferior lobe of the right lung 

15 Section through the right sixth nb 

16 Section through the right seventh nb 

17 The nght eighth nb 


18 Spine of the eighth thoracic vertebra 

19 The left internal mnmmar) cc'sels 

20 The anterior margin of the superior lobe of the left lung 

21 The superior lobe of the left lung 

22 The left r entncle of the heart. 

23 1 he left phrenic nene 

24 Section through the left fourth nb 
2o Section through the left bronchi 

26 The left pneumognstric nen e 

27 The thoracic duct. 

28 The descending aorta 

29 The inferior lobe of the left lung 

SO The body of the eighth thoracic ) ertebra 

31 The spinal canal with section of the spinal cord 

32 The eighth thoracic r ertebra 
S3 The left eighth rib 

31 Section through the dorsal muscles 
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m 1 elation to the roots of the lungs, and the coronary plexuses The 
branches of the latter respectively accompany the ramifications of the 
coionary artenes both without and within the substance of the heart It 
is said that theie aie minute inti a-cai diac ganglia, which possibly pieside 
over the functional conti actions of the heart 

The lymphatic vessels of the lieait, which also occupy for the most 
pait the inter ventnculai giooves with the vessels and nerves, convey their 
lymph to the glands situated between the aoita and the trachea, and thence 
pass to the right lymphatic duct and the thoiacic duct on either side of 
the root of the neck 

The supeiioi vena cava (Plate 35) is foimed by the right and left 
innominate veins (page 222), which unite opposite the fiist intei costal 
space on the light of the boidei of the sternum, and descends, with a 
slight inclination backward, to the right auncle, which it enteis at its 
upper and antenor part, opposite the thud light costal cartilage It is 
six and a quartei centimetres, oi about two and a half inches, m length, m 
the adult, and the lower poition is coveied with the pericaidium (Plate 34). 
Above it is covered on the light side by the pleura, between which and 
the gieat vein the phrenic nerve passes downwaid The supenor vena 
cava is without valves, and leceives, besides some pencardiac and medi- 
astinal veins, the vena azygos major, which curves downward over the 
right bronchus above the pericardium (Plate 37, No 30) 

The aorta (Plates 33, 35, 36, 40, 42, and 43) anses opposite the 
lowei border of the third costal caitilage, at the upper and posterior part 
of the left ventucle, near the centie of the heart Its normal course is very 
singular, and its shape much resembles that of an old-time shepherd’s crook 
At its commencement it is expanded into a bulbous enlai gement, in con- 
sequence of the dilatations (the sinuses of Valsalva) opposite the semilunar 
valves at its cardiac orifice, and proceeds upward about five centimetres, or 
two inches, and a little to the right of the middle line, as high as the lower 
bolder of the second right costal cartilage This portion is called the 
ascending (or venti al) am ta, and is enclosed m the fibrous layer of the 
pericardium It is m veiy close i elation with the under surface of the 
sternum, the lower margin of the thymus gland and the light pleural sac 
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being interposed between tliem The bulbous enlaigement is covered by 
the pulmonaiy artery on the left, being included with it m a common 
sbeatb of the seious layer of the pencaulium, and by the appendix of tlie 
right auncle on the light (Plate 35) The ascending aoita encroaches some- 
what upon the superior vena cava, and is m relation postenoily to the right 
pulmonaiy vessels and the loot of the right lung The coronary arteries 
to the heart are given off fiom the origin of the aoita, as already descubed 
(page 276) Near the termination of the ascending poition the aoita 
usually piesents a dilatation, the sinus maxwius, which changes the lumen 
of the vessel m that situation fiom cncular to oval It is woithy of 
especial note that the first oi ascending pai t of the aoi ta is closely covered 
only by the thin seious layei of the peiicaidiurn, which rendeis an aneu- 
rism in this locality veiy dangeious, in consequence of the easy, rapid 
distention of the coats of the vessel and the slight hmdeiance to the 
escape of the blood into the pericardium 

From the lowei boidei of the second right costal cartilage the aorta 
passes backwaid, at fust a little upward and to the left, towaid the body 
of the second dorsal veitebra, and then, curving across the trachea just 
above its bifuication, it turns downwaid at its left side as far as the 
lower boidei of the fourth dorsal (thoiacic) veitebia This portion is 
called the ti ansvei se aoita , or arch of the aoita Its lelations are veiy 
impoitant and interesting On the left it is overlapped by the left pleura, 
beneath which the left phienic nerve passes, and it is m close pioximity to 
the left pneumogastnc nerve, which here gives off the left lecurrent laryn- 
geal nerve (Plates 36 and 40), which cuives upward undei the aorta (page 
186) On the right it is m contact with the light pleuia, and postenorly 
it is very neai the trachea, oesophagus, and thoracic duct Fiom the uppei 
surface of the arch of the aorta the three noimal blanches anse close 
together, — le, the innominate aiteiy (page 221), the left common caiotid 
arteiy (page 223), and the left subclavian artery (page 229) Their 
ongins are crossed by the left innominate vein (Plate 35) The orifices 
of the innominate and the left common carotid, when examined from within 
the aoita, are sepaiated by meiely a sharp edge The cardiac nerves from 
the sympathetic and pneumogastnc nerves also j^ass over the aich to their 
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distribution on the lieai t (page 219) This poition of the aoita measuies 
foui and thiee-quaitei eentimeties, 01 a little less than two inches, m 
length The highest point to which its convex suiface leaches m a well- 
formed adult is usually about two and a half eentimeties, 01 an inch, below 
the uppei boidei of the sternum, and its concavity conesponds with the 
ndge between the manubrium and the gladiolus , but these points cannot 
be definitely lelied upon, as vanous factois may tend to laise 01 lower the 
aicli, and it is subject to modifications owing to intei feience with its proper 
development 

There aie vanous megulaiities of the gieat vessels which piobably 
occur moie fiequently than has been noted, and may be asenbed to either 
an airest or a peisistence of one or other of the primitive aortic aiches 
of early embiyomc life, out of the oidmaiy oidei of the human develop- 
ment Such modifications usually lesult m tiansposition of the innomi- 
nate to the left side 01 some change in the point of ongin of the caiotid or 
the subclavian aiteiy upon one or both sides Anomalies of the heart 
and the aoita aie extiemely laie It may not be inappiopiiate to mention 
m this connection such a case which the authoi met with m the body of 
a man aged twenty-seven yeais, whose death was caused by phthisis 
The piepaiation (Plate 26, Fig 4) exhibits no m ch of the aoita, but 
independent ongms of both light and left caiotid and subclavian aitenes 
fiom the top of the descending thoiaeic aoita, with the heart placed 
vertically, the position m which it was found within the chest This 
disposition of the aoitic blanches is somewhat analogous to that oidina- 
uly obseived m the hoise and in the lummatmg animals, but it does not 
appeal to have been hitlieito lecoided as found in man The heait was 
found to consist of a single auricle and a single ventncle 

The common pulmonary aitery (Plate 85), which conveys all the 
venous blood fiom the light side of the heart, to be aeiated in the lungs, 
commences at the infundibulum m the upper pait of the light ventricle 
(page 279) This vessel is neaily five centimetres, or two inches, m 
length, and, as has been alieady stated, is contained within the sheath 
of the seious layei of the pencaidium, which is common to it and the 
ascending poition of the aoita It stands out m front of all the great 

37 6 
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caidiac vessels when the heait-sac is opened between the light and left 
aunculai appendages (Plates 33 and 35) Its dnection is upwaul and 
backwaid to the concavity of the aicli of the aoita, wlieie, in fiont of the 
bifui cation of the tiachea and on a level with the sixth dorsal veitebia, 
it divides into the light and left pulmonaiy branches, which, passing 
thiough the peiicaidium on each side, entei the loots of the lespective 
lungs The light hanch is laigei and longei than the left, and is separated 
from the arch of the aoita by the deep caidiac neives of that side, and 
as it enteis the loot of the light lung it is in fiont of and below the right 
bionclius (page 268) The left hanch passes m fiont of the descending 
aoita and enteis the loot of the left lung in front of and above the left 
bionchus (page 269) Wheie the left blanch leaves the peiicaidium 
theie is a shoit fibious coid extending backwaid to the left end of the 
aich of the aoita, which is the lemains of the ductus aitenosus , the canal 
by which, in foetal life, the blood fiom the pulmonaiy aitery passed 
dnectly into the aorta (page 304) The pulmonaiy veins, which letuin 
the blood to the left auiicle of the heait aftei it has been le-oxygenated 
and transformed into aitenal blood in the lungs, commence in a net-woik 
of capillaiy vessels upon the walls of the an -vesicles, wheie they aie con- 
tinuous with the ultimate ramifications of the pulmonaiy aiteiy (page 
270) They also receive pai t of the blood distnbuted by the bronchial 
veins m the substance of the lungs They unite at fiist into single 
tiunks conesponding to each lobule, and these in tuin unite to foim a 
tiunk for each lobe, so that the light lung has three and the left lung 
two main effeient vein-trunks Usually the two upper tiunks of the 
right lung join at its loot, although they sometimes lemam independent 
of each other The light pulmonary veins are somewhat longei than the 
left, and they all terminate in the postenoi wall of the left auricle 
(page 283), the onfices of those coming fiom the left lung being closer 
togethei and on a lowei level than those fiom the right The upper 
one of the light and the lowei one of the left are respectively larger 
(eighteen millimeties, or thiee-quarteis of an inch, m diameter) than 
then companion veins Both pairs in the roots of the lungs (page 268) 
occupy a position m fiont of the pulmonaiy arteries, and as they pass 
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honzontally towaid the left amicle they pieice the pericardium, the 
serous layer of which is leflected over then antenoi suiface Theie are 
no valves m the pulmonaiy veins 

As the heart is the cential organ of the vascular system, m which, 
by means of the gieat vessels at its base, the aitenes oiigmate and the 
veins terminate, the general anatomy of these two classes of the blood- 
vessels may be heie piopeily considered 

The arteries aie comparatively firm, elastic tubes, which commence 
at the heait m two gieat tiunks, the aoita (page 287) and the pulmonaiy 
aiteiy (page 289), the foimei distributing the aitenal blood from the 
left ventucle throughout the geneial system, and the latter conveying 
the venous blood fiom the light ventucle to the lungs, as descnbed 
on page 306 

The systemic ait, cues anse fiom the mam branches of the aorta, which 
are directed to the head and the extiemities and to the vanous organs 
of the body The aitenes geneially pursue the shortest, most dnect, and 
most piotected couise fiom their ongms to the locality of their distri- 
bution, and this is paiticulaily noticeable m the extiemities, where they 
aie contiguous to the hones, in the lines of flexuie, so that they aie less 
exposed to injury and less likely to be compressed by muscular action 
The aitenes (except within the tissues of the biam and of the bones) 
aie provided with a special investment of the aieolai tissue of the paits 
in which they aie contained, constituting their sheaths, and in paiticulaily 
exposed situations the supeificial aitenes aie usually fuithei protected by 
tendinous expansions They also continue of umfoim size until they give 
off a blanch, when they become, as a mle, somewhat smallei m calibre 
It has been estimated, however, that the combined capacity of the branches 
is gi eater than that of then oiigmal trunks, and m consequence theie is 
naturally a diminution m the velocity of the blood-cuirent as it pioceeds 
fai ther and farthei fiom its source In ceitam localities, where the parts 
are freely movable, the aitenes aie tortuous, so that they readily accom- 
modate themselves to changes m position and the movements of the soft 
parts without being subjected to stiam The facial, lingual, and vertebral 
aitenes are examples Aitenes bianch m various ways If they divide 
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into two equal branches, they diveige at equal angles fiom the line of the 
tiunk If the blanches aie unequal, the tiunlc is deflected fiom its 
stiaiglit couise to the side opposite that to which the blanch is distnbuted, 
vaiymg m degiee according to the size of the blanch In fact, the 
blanches may be given off at any angle, but they usually pioceed at an 
acute angle fiom then ongin In then couise the smallei aitenes fie- 
quently communicate with one anothei, constituting what is called then 
inosculation 01 anastomosis This arrangement selves to prevent an intei - 
luption m the flow of the blood in case of piessure upon one 01 othei of 
the blanches, and is of gieat value m the establishment of the collate) al 
ci) culation aftei the ligation of any one of the pnncipal vessels 

In the biam, the letma, and the kidneys the ultimate branches of 
the aitenes aie called teimmal 01 end aitenes, because they do not anas- 
tomose with one anothei , and consequently if a supplying ai tei y is blocked 
by an embolus the aiea of its distribution is completely destioyed by 
neciosis 

Dunng life the aitenes possess a considerable degiee of elasticity 
and conti actility, as is often witnessed in the lemaikable manuei in which 
they escape mjuiy m penetiating and incised wounds In the healthy 
state the walls of the artenes aie capable of withstanding a consideiable 
degiee of mtiavasculai tension, and then thinness is conspicuous, foi when 
they are cut acioss they do not collapse, as the veins do They appear 
empty aftei death, and on this account weie onginally supposed to contain 
air The elasticity of the aitenes diminishes with age, and in consequence 
they often become spnally twisted and tortuous m localities where they are 
loosely embedded in the tissues The size of the aitenes is piopoitionate 
to the amount of blood lequired by the 'physiological actions of the pait 
which they supply The laiger arteries (eight millimetres, or thiee-eightlis 
of an inch, m diametei) aie attended by a single laige vein, the medium- 
sized aitenes (six millimetres, 01 one-quarter of an inch, m diametei) 
have one 01 two accompanying veins, and the smaller (tlnee millimetres, or 
oue-eiglith of an inch, in diametei) usually two veins The vence comites 
of the aitenes aie genei ally included m then areolar sheath, togethei with 
the nerve-cord which passes to the same area of distribution as the artery 
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The couise of the aitenes m the extiemities is geneially along the intei - 
musculai septa, 01 in the spaces between the supeificial and deep muscles, so 
that a twig issuing among the sui face- tissues, if tiaced backwaid, selves as a 
guide to the position of the main vessel By this means, foi example, the 
antenoi and postenoi tibial aitenes within the deepei pait of then course 
may be easily found, and theie is no safer way of reaching the external 
iliac aiteiy than by following the deep epigastnc, 01 of leaching the 
axillaiy aiteiy than by following the aciomial Owing to some localized 
anest of development, occasioning dilatations of anastomotic blanches and 
attended by conti action 01 obliteiation of the mam tiunk, there aie fie- 
quent vernations in the aitenes, and it often happens that a vessel which 
is usually small may become abnoimally enlaiged, so that it is liable to 
be mistaken foi the main arteiy It should be lemembered also that a 
small blanch ansing from a laige vessel will always bleed fieely, and 
to an extent out of piopoition to its size, so that its liemoirhage lequnes 
to be piomptly anested 

The sti uclm e of the walls of the aitenes consists of thiee chief layers 
of vanous fonnation which aie intimately associated with one anothei 
They aie called the external, middle, and internal coats, 01 the tunic® 
adventitia, media, and intima The external coat, 01 adventitia, on which 
the stiength and fhmness of the aitenes mainly depend, is composed of 
layeis of condensed fibio-connective tissue derived fiom the sunoundmg 
cellulai tissue and ananged m mtei lacing bundles, between the meshes 
of which aie lymph-spaces and connective-tissue coipuscles In the laigei 
vessels, and m the aitenes which aie loosely connected with then sui- 
loundmgs, as on the face and the mesenteiy, longitudinal musculai fibres 
aie blended with the otliei elements of the outei coat, which m the lattei 
case not only lendeis the mesentenc aitenes thickei but enables them to 
offei suppoit to the paits which they supply, the jejunum and the ileum, 
and to withstand the constant ti action to which they aie subjected m the 
changes of position of the intestines dunng life The middle coat, 01 
media, is the thickest poition of the wall of an arteiy It consists pnnci- 
pally of uustnped musculai fibies (and theiefoie is sometimes also called the 
musculai coal), vrith a vanable quantity of elastic connective- tissue fibres 
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Dissection of the vascular system in a child eight months old showing the principal arteries and veins in their 


proper relations and positions 

1 The right temporal artery 

2 The right facial artery 

3 Branch of the right lingual arterj 

4 The body of the hj oid bone 

5 The superior, or descending, thyroid artery 

6 The right internal jugular \ ein 

7 The right common carotid artery 

8 The right pneumogastnc neri e 

9 The median nerve of the right arm 

10 The thyroid bodj 

11 The sternal end of the right clavicle 

12 The axillarj artery 

13 The trachea at the root of the neck 

14 The right subclav tan v ein, branching from the right 

innominate v ein 
lo The right innominate vein 
1G The right subscapular v essels and nerves 

17 The superior v ena cava 

18 The root of the right lung showing the pulmonarv ves 

sels 

19 The right auricle of the heart 

20 1 he anterior coronary arterj and reins 

21 The under surface of the diaphragm, showing the right 

phrenic arteries 

22 The inferior v ena cava 

23 The right kidney, opened, show ing the renal vessels 

24 The right spermatic rein emptying into the inferior 

r ena car a 

2o The superior mesenteuc artery, drawn to the right 
side 

26 The right ureter 

27 The right common iliac artery 

28 The right spermatic artery 

29 The right internal iliac arterj 

30 The inferior mesenteric artery 

31 The right circumflex iliac arterj 

32 The right anterior crural nerv e 

33 The right femoral vessels passing under Pouparts 

ligament 

34 The right spermatic cord 
So The sartorius muscle 

36 The femoral arterj , passing into Hunter’s canal 

37 The gracilis muscle 


38 The insertion of the sartorius, gracilis, and semitendi 

nosus muscles 

39 The left temporal artery 

40 The left facial arterj' 

41 The left lingual arterj 

42 The left stcrno mastoid muscle 

43 The left pneumogastnc nen e 

44 The left internal jugular v cm 

45 The left common carotid artery 

46 The left superior thj roid artery 

47 The median nerve and brachial arterj of the left arm 

48 The axillarj arterj, surrounded bj the cords of the 

brachial plexus 

49 The sternal end of the left clov icle 

50 The left carotid arterj 

51 The left innominate vein 

52 The left subclav rnn arterj 

53 The left subscapular v essels and nerv es 

54 The arch of the aorta 

55 The root of the left lung showingtliepulmonaryvessels 

56 The posterior coronary arterj 

57 The apex of the lieai t 

58 The left phrenic arttrv on under surface of the dia 

phragm 

59 The abdominal aorta 

60 The cceliac axis 

61 The left kidnej , opened to show the rennl vessels 

62 The left spermatic v em, emptj ing into the renal v ein 

63 The left ureter 

64 7 he left spermatic arterj 

65 The left internal iliac artery 

66 The inferior mesenteric arterj 

67 The sigmoid flexure of the colon draw n aside 

68 The superior hsemorrhoidal, or rectal artery 

69 The left circumflex iliac arterj 

70 The bladder 

71 The left anterior crural nerve 

72 The left femoral v essels 

73 The left spermatic cord 

74 The left adductor longus muscle 

75 The left sartorius muscle 

76 T he left gracilis muscle 

77 The anastomotica magna artery 


N B —The preparation from which the photograph for this plate was taken is remarkable because it is an actual 
demonstration of the circulation of the blood The injection, a solution of wax in ether, was introduced into the right 
common carotid artery beneath the lobe of the thj roid bodj , and, having passed through the capillaries filled the \ eins 
There is some probability that the foramen ovale had remained unclosed, which would have contributed to complete 
the venous injection The ductus arteriosus was obliterated 
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They aie ai ranged foi the most part cnculaily, except m the smallest 
ai tenoles, wheie they aie spiial The piopoition of the elastic tissue 
appaiently diminishes with the size of the arteiy, while the conveise is 
true with regaid to the muscular tissue, so that the smallei vessels possess 
gi eater conti actility relatively to the laigei Connective tissue also enteis 
into the constiuction of this coat in the largei vessels, and many of the 
lattei aie piovided with an external elastic lamina (Henle) The muscle- 
fibies m the middle coat of the laige aitenes aie liiegulai and both oblique 
and longitudinal, while in the small aitenes they aie moie unifoim and 
exhibit undei the micioscope longitudinal stnee each containing an elliptical 
nucleus The internal coat, 01 ultima, is veiy delicate and tlnn, and com- 
posed of an intei mixtuie of elastic and fibious tissue ananged m seveial 
layeis The amount of elastic tissue also varies with the size of the vessel, 
being in the smallest merely a single layei The internal suiface of 
the nitima consists of the tianspaient membiane, the endangium, which 
closely resembles the seious nienibiaues in ehaiactei and is continuous 
with the endocaidium of the heai t The endangium lias been demonstiated 
to be constituted of two layeis, called the endothelium and the memhana 
piopna The foimei consists of a single stratum of tianspaient fusifomi 
cells having a central nucleus and ananged paiallel to the couise of 
the vessel The lattei consists of intei lacing connective-tissue fibies con- 
taining branching corpuscles The amount of muscle and elastic tissue 
m the walls of ceitam aitenes is vanable nrespective of then calibie, 
as it has been proved that the caiotid and axillaiy artenes aie piovided 
with moie elastic tissue in then middle coats than the femoial, which has 
a gieatei quantity of muscle-fibie 

Upon the application of a ligatuie to an arteiy in the healthy state 
the internal and middle coats aie completely broken, so that they letiact, 
while the external coat is puckeied up 

The aitenes aie without valves 

The veins possess much thinner walls and are generally laigei in 
cabbie than the aitenes They letum the venous blood from the system 
by means of the supenoi and inferior verne eavse (pages 287 and 306 ), and 
from the walls of the heait by the coionaiy sinus (page 277 ), to the light 
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auncle, and the aitenal blood from the lungs by the pulmonaiy veins 
(page 290) to the left auncle The systemic veins aie moie numerous than 
the aitenes, and then combined capacity is gieatei They ongmate m 
radicles, which leceive the blood fiom the capillanes eveiywlieie in the 
tissues, and aie geneially ananged m plexuses at then commencement 
Fiona these plexuses blanches aie given off which unite into ti unks, which 
aie constantly mcieased m size by being joined by tnbutaiies in then 
course towaid the lieai t They consist of two chief divisions, the super- 
ficial and the deep veins The foimei aie placed between the layeis of the 
supeificial fascia beneath the skin, and the lattei accompany the aitenes, 
being known as the vence comites, 01 satellites The laigest aitenes and 
then largest blanches aie usually accompanied by a single vein, but the 
medium-sized and sniallei aitenes have two veins, which aie enclosed in 
their common sheaths, as pieviously descubed (page 292) In ceitam 
legions, as m the biam, the spinal canal, and the liver, the \eins do not 
accompany the aitenes, m otlieis, as m the head and face, they puisne a 
moie dnect couise than the aitenes The veins communicate oi inoscu- 
late much moie freely than the aitenes do, even among those of laige 
size This is conspicuous with the superficial veins, which foini a net- 
woik ovei the whole body The intei communication of the superficial 
veins with the deep is especially noticeable at the flexuies of the joints, 
wlieie the motions would otherwise be liable to offer impediment to the 
flow of the blood This is also markedly the case in the neck and within 
the cranium, wlieie any obstruction to the venous sj stem would be followed 
by a dangeious stasis 

The veins of the duia mater within the head aie called the sinuses, 
which aie foimed by the splitting of that membrane and lined by 
epithelium (page 18) In ceitam localities wlieie veins are contained 
within masses of aieolai tissue and enveloped m a dense fibious membiane, 
they may anastomose, but as their walls aie impeifect they allow then 
blood to escape into the sui rounding tiabeculas oi spaces and thus foini 
erectile tissue, as m the corpora cavernosa penis The veins offei veiy 
many anomalies, but theie is always a noticeable fact regarding them, — 
le , that where a vein is unusually small theie is a compensating enlarge- 
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ment in an adjoining 01 neighboring vein Such a vanation is commonly 
noticed between the external and antenoi jugulai veins (page 192) The 
stiuctme of the walls of the terns is composed, like that of the aitenes, of 
thiee coats, but taken together they aie less unifoim and tlnnnei than the 
arteries, although they aie moie intimately connected They possess con- 
siderable stiength, howevei, and the walls of the supeificial veins aie 
geneially thicker than the deeper ones It is veiy difficult to sepaiate 
the external and middle coats The foimei consists chiefly of a compact 
layei of fibio-connective tissue blended with meshes of elastic fibies 
The lattei is mostly made up of megulai cnculai bands of unstuped 
muscular tissue, also held togetliei m meshes of elastic fibies The 
amount of fibio-connective and musculai tissue vanes m the veins of 
diffeient paits, and the two tissues hold variable piopoitions to each 
other in the outei and middle coats In the gieat jugulai and innomi- 
nate veins at the loot of the neck tlieie is a deficiency of musculai 
tissue In the Haveisian canals of the bones the walls of the veins con- 
sist only of fibious tissue lined with endothelium 

The internal coat, 01 mtivia, of the veins is veiy similar to that of the 
aitenes, consisting of a veiy delicate elastic membiane, having upon its 
internal suiface an endothelial lining and a substiatum of stuated con- 
nective tissue, often containing muscle-cells One of the most impoitant 
peculianties of the veins is the development of valves from then internal 
coats m ceitain localities, which prevent legurgitation of the blood and 
theiefoie assist its passage towaid the lieait They usually oecui m pans, 
placed opposite each otliei m the course of a vein, but aie single at the 
onfices of the blanches The valves aie not found in all veins, but they 
aie most numeious in the supeificial veins of the extiemities, especially the 
lowei, wlieie they often appeal like knots thiough the skin in vancosed 
conditions They consist of ciescent-shaped flaps composed of the innei 
coat, like little pockets They aie attached with then convex boidei to 
the sides of the vein and then free concave maigm dnected in the 
piopci couise of the blood, so that if this is mteifeied with by pressure 
and a leflux occius the pockets become filled and close the lumen of the 
vein by then distention The valves aie not always equally developed, 

38 
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as on seveial occasions tlie authoi has found it possible to throw an 
injecting matenal into the radicles of the hand 01 foot tluough the mam 
venous channel of the limb in two instances a solution of wax m ethei 
was thus made to tiaverse the capillaries and fill the aitenes 

The relative position which the mam aitenal and venous tiunks beai 
to one anotliei tlnoughout the body follows the lule alieady mentioned 
(page 222 ), that above the diaplnagm the veins are supeificial to the 
artenes, while below the diaplnagm the aitenes are superficial to he 
veins, with the single exception of the lenal veins 

The capillaries are the fine han-like vessels which seive as the seciet 
communications by which the blood passes continually fiom the aitenes 
into the veins tlnoughout the tissues of the vanous oigans of the body 
They aie so minute that they can be seen only with the micioscope, and 
so fine that it is necessaiy to mpture seveial of them to get a diop of 
blood Although geneially veiy numeious, they vaiy in numbei m the 
diffeient tissues aeeoidmg to then lequnements foi nutntion, being most 
abundant in the tissues 01 oigans wheie the gieatest degiee of vital activity 
exists They aie not found m the cartilages, epithelium, 01 epideinns 
Oidinanly they aie ananged in a system of net-woiks, which vaiy in 
the size of then meshes in diffeient localities They aie veiy close 
m the lungs, in the giay substance of the biam and spinal cold, in the 
mucous membianes geneially, and in the musculai and adipose tissues 
In the deimis and clioioid coat of the eye the net-woik of capillai les is 
exceedingly fine and close In the fasciae, howevei, and the aponeuioses, 
tendons, and ligaments, the capillai y meshes are wider, the vessels them- 
selves being fewei They aie vanably ananged to confoim with the 
structure of the tissues which they occupy This is noticeable especially m 
the lungs in 1 elation to the lobules, and in the papillae of the skm 01 the 
villi throughout the intestinal canal In then simplest form the capillaries 
may be consideied as composed only of the delicate endothelial lining of 
the aitenes 01 veins with which they aie continuous They are both elastic 
and conti actile, so that they diffei m ealibie undei diffeient conditions 
Uudei the influence of chemical leagents then walls have been shown to 
have a cellular consti uction, with the cells ananged longitudinally to the 
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axis of the vessel The cells contain an oval nucleus, and they are held 
together by what is termed “ intei cellular cement,” which is maiked at 
intei vals by fine dots During the state of inflammation the capillanes 
become distended, and the intei cellulai cement in the localities of these 
dots yields, occasioning small openings m the walls, the stomata, tlnough 
which the white blood-coipuscles show a tendency to escape into the intei - 
spaces among the tissues This is an nnpoitant cliaiactenstic of these 
vessels, as by its means the elements of nutrition m the piocesses of growth, 
repan, and performance of function aie imbibed and eliminated When 
the capillaries in the web of a fiog’s foot 01 m the mesenteiy of a snake aie 
examined undei the micioscope, they appeal as tianspaient tubes contain- 
ing a cleai fluid {liquor sanguinis), which moves more slowly along the 
walls of the vessels, being letaided by fnction, than in the centie, where 
the corpuscles aie ananged m a column and aie swept onwaid with gieatei 
lapidity It follows fiom the resistance offered by the mci eased wall-aiea 
of the capillanes, as well as by the minuteness of then lumina, that the 
blood cnculates tlnough the capillanes much more slowly than it does in 
the large aitenes In some tissues the blood-vessels, befoie they tei inmate 
in capillanes, divide into peculiai tufts of minute anastomosing vessels, 
such as aie seen in the glomeiuli 01 Malpighian corpuscles of the kidney 
In otheis the sepaiate aiteual stems and venous radicles foim a net-woik 
befoie they bieak up into capillanes, and thus constitute the diffeient foims 
of icte mnabile, such as occur m the choioid tela and velum mterpositum 
of the biam The walls of all the larger aiteries and veins aie provided 
with aiteries and veins of then own, the rasa vasoium, which aie denved 
from and tei mmate respectively m the neighboring vessels It is evident 
to the naked eye that such vessels aie furnished to the external coats of the 
laige vessels, and it is asseited that the micioscope has levealed that there 
aie capillaiy vessels in 1 elation also to the middle coat Lymphatic vessels 
appear, as aheady stated, m and aiound the external coats, and about the 
laigest vessels they establish plexuses 

The aitenes and veins aie also supplied with neives, the vaso-viotoi 
neives, which foim plexuses in the musculai 01 middle coats, moie 
especially of the aitenes They have been shown to pieside ovei the 
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contractility and dilatability of the vessels, and explain many of the 
physiological phenomena, as m pallor or blushing, and the changes in 
local tempeiature, owing to their influence upon the degiee of blood- 
pi essure The vaso-motor neives, although appai ently denved as Abies 
fiom the sympathetic ganglia m the vanous regions of the body, have 
been demonstrated by expeument, m many instances, to anse originally 
fiom the neives of the spinal coid The so-called inhibitory 01 repressing 
effect manifested m the physiological action of ceitain diugs is piobably 
aseribable to them These neives aie now consideied as consisting of two 
distinct sets of Abies, which from their opposing influences aie called vaso- 
constrictor and vaso-dilator nerves The maivellous rapidity with which 
the secietion and excretion of certain organs are pei formed, and the regu- 
lation of the distubution of the blood by which the vanous physiological 
piocesses of digestion are detei mined, can be undeistood only by taking 
into account the eontiolling influence of this special division of the intri- 
cate neives, composed of Abies fiom the sympathetic and fibres fiom the 
spinal neives combined, and probably piesided ovei by some special centre 
in the flooi of the fouitli ventncle of the biain 

The blood is the viscid, led-coloied, opaque, alkaline fluid which 
cnculates thioughout the vasculai system, and the function of which 
is to furnish the nututive matenal to all the tissues and oigans of the 
body, and to eliminate from them many of the elements of waste which 
aie capable of being revivified and used ovei again The coloi of the 
blood vanes accoidmg to the conditions undei which it is seen, and in 
the different sets of vessels in which it flows, being blight led in the 
arteries, and bluish-black 01 purple m the veins These changes of 
color are due to the amount of oxygen which is m combination with the 
haemoglobin , the coloi mg-mattei of the blood The blood has a saline 
taste and a peculiai odoi Its material is in a continual state of change 
and motion, the degiee of the latter being legulated by the influence of 
the vaso-motoi nerves and the calibie of the vessels in which it is contained 
The blood consists essentially of cellular elements, the corpuscles , and 
an intei cellular substance, the plasma The coipuscles aie of two kinds, 
the white, 01 leucocytes, which aie vanable m number m diffeient parts 
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and m diffeient conditions of the individual, and the red corpuscles, which 
in health always gieatly ontnumbei the white and give to the blood its 
charactenstic coloi The leucocytes aie eoloiless, nucleated cells, which 
undei the micioscope show amoeboid motions The red corpuscles aie 
uniform, homogeneous, flattened cireulai disks, concave upon both sui faces 
and without nuclei Theie are also m the blood a quantity of minute 
oval disks, called blood-plates, and numbeiless gianules, hcematoblasts 
The plasma is a cleai, colorless, alkaline fluid, which is capable of tians- 
udation tluough the walls of the capillaiy vessels into the suiroundmg 
cellular spaces of the connective tissue These spaces aie now called 
lymph-paths, because the lymph is foimed within them as the lesult of 
the combination of unused plasma and waste tissue-cells The lymphatic 
system of vessels is descubed with the lacteals, m connection with the 
anatomy of the intestinal canal, in Yol II 

When fiesh blood is examined at the tempeiatuie of the body, the 
white corpuscles are seen to change slowly then shape and position, le- 
semblmg in many lespects the micioseopic animalcule the amoeba This 
powei of amoeboid movement enables the white coipuscles under ceitain 
influences to pass out with the plasma into the cellulai spaces , and hence 
these coipuscles aie also known as the migratory cells The white 
coipuscles aie in fact denved fiom the lymph, and aie supposed to be 
the souice of the led coipuscles, but this has not yet been satisfactoi fly 
established The red corpuscles in fiesh blood exhibit a lemaikable 
tendeucy to pile themselves togethei like little louleaux of com The 
plasma consists chiefly of a peimanent liquid, the serum, which is a straw- 
coloied fluid, and of ceitain elements called fibnn-factois , fibrinogen and 
fibnno-plastm When the blood is withdiawn fiom the body and at 
lest, theie is apparently a feiment foimed fiom the biealong down of 
some of the white coipuscles, which occasions the union of the fibnn- 
factois into a clot, 01 coagulum The serum is an albuminous solution 
containing salts, fatty matteis, sugar, etc, and leadily eoagulable by heat 
The blood also contains m solution oxygen, carbonic acid, and nitrogen 
gases The hamioglobin, 01 colormg-mattei , belongs to the led coipus- 
cles, and has a lemaikable affinity for oxygen, which it absorbs when 
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Figure 1. 


The front view of the heart removed from the body, with the roots of the great vessels arising from the aorta 


The trachea 

The ima thyroidea artery 
The right common carotid arterj 
The right subclav lan artery 
The innominate artery 
The superior vena car a 

The ascending portion of the arch of the aorta 

The right coronarj arterj 

The right auncle 

The appendix of the right auricle 


11 The left subclavian artery 

12 The left common carotid artery 

13 The transverse portion of the arch of the aorta 

14 The descending portion of the arch of the aorta 

15 The common pulmonarj artery 

16 The appendix of the leit auricle 

17 The left coronary artery 

18 The right v entncle 

19 The left ventricle 

20 The apex of the heart 


Figure 2. 


Section of the right auricle and ventricle to show the interior of their cavities 


The ima thj roide'i arterj 
The right common carotid artery 
The right subclavian artery 
The innominate arterj 

The ascending portion of the arch of the aorta 

The superior v ena cava 

The foramina Thebesn 

The opening of the v em of Galen 

The annulus ovalis 

The fossa ovalis 

The tubercle of Lower 

The Eustachian v alve 

The orifice of the coronary vein 

The musouli pectmati 

The inferior vena cava 


16 The right common carotid artery 

17 Q lie right subclav inn artery 

18 The transverse portion of the arch of the aorta 

19 The descending portion of the arch of the aorta 

20 The appendix of the left auricle 

21 The pulmonarj artery laid open 

22 The semilunar v alv es 

23 The cut edge of the right v entncle 

24 The anterior musculus papillaris 

2a A bristle passed through the right auriculo ventricular 
opening 

26 The chordae tendincie 

27 The inter v entncular septum 

28 The columnae came® 

29 The apex of the heart 


Figure 3 

The postenor view of the heart in relation to the thoracic aorta 


1 The left common carotid artery 

2 The left subclavian artery 

3 The descending portion of the arch of the aorta 

4 The pulmonari artery 

5 The appendix of the left auricle 

6 The posterior coronary arterj 

7 The thoracic aorta 

8 The apex of the heart 


9 The right common carotid artery 

10 The right subclav lan artery 

11 The transv erse portion of the arch of the aorta 

12 The superior vena cava 

13 The dilatation situated at the entrance of the inferior 

vena cava into the right auricle 

14 The inferior v ena cava 


Figure 4. 


The posterior wallsbf the left auricle and ventricle removed to show the interior of their cavities 


1 The aorta 

2 The pulmonary artery 

3 The musculi pectmati 

4 The appendix of the right auncle 

5 The anterior flap of the mitral valve 

6 The left coronary arterj 

7 A needle passed through the aortic opening 
8. The apex of tile heart 

9 The left pulmonarj veins 
10 The right pulmonarj veins 

N B —The specimen from which these four plates were 
normal, excepting the little ima thjToidea artery, which ar; 


11 Openings of the pulmonary veins in the wall of the 

left auricle 

12 The septum 

13 A bristle passed through the left auriculo ventricular 

opening 

14 The appendix of the left auricle 

15 The posterior flap of the mitral valves 

16 The musculus papillaris 

17 The column® carne® 


:en was the heart of an adult male perfectly healthy and 
from the innominate, as seen in Figures 1 and 2 
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bi ouglifc into i elation with the an-cells of the pulmonaiy lobules by 
endosmosis 

The foetal heart, and the circulation of the blood before 
birth — In the eaily stages of the foetal foi motion the heait occupies 
neaily the whole of the thoiaeic cavity, and, compaiatively speaking, is 
much laigei than it is subsequent to bn tli The auiiculai poition exceeds 
the ventuculai, and the light auncle is moie capacious than the left, the 
light ventucle being also smallei than its fellow The oigan is placed 
veitically within the thoiax m its eaily stages Just befoie bntli, how- 
evei, these peculianties disappeai, and the ventuculai poition becomes the 
laigei, the left having the tlnckei walls, and the whole oigan lapidly 
appioaches its noimal condition foi life The internal stiucture of the 
fcetal heait is diffeient fiom that of the adult chiefly m having an oval 
opening (foi amen ovale ) between the auncles, which allows a commu- 
nication fiom side to side, and m the laige size of the Eustachian valve 
(page 278), which dnects the blood fiom the mfenoi vena cava thiougli 
the foi amen ovale The latter geneially becomes closed within the fiist 
week oi ten days aftei bnth, but may lemain open longei, and m some 
instances has been found to be slightly pervious at a gieat age. The 
Eustachian valve speedily dwindles aftei the establishment of the func- 
tion of the lungs and the piopei cn dilation of the blood Contempoiaiy 
with these structuial alteiations changes oceui m the great vessels which 
are lequisite foi the independent enculation of the blood The pulmo- 
naiy arteiy of the foetus, aftei leaving the light ventucle, gives off the 
right pulmonary biancli, and then divides into two othei blanches, the 
first of which is as laige as the pulmonaiy aiteiy itself, about twelve milli- 
metres, oi half an inch, m length, and directly joins the aorta at the teimi- 
nation of its aich (page 290), while the othei goes to the left lung The 
connecting branch between the pulmonary aiteiy and the aoita is named the 
ductus ai tenosus It is leally the continuation of the pulmonaiy arteiy 
The fatal cn culahon (Plate 26, Fig 2) consists of the enhance of 
the aitenal blood fiom the placenta into the body of the embiyo at the 
umbilicus, by means of the umbilical vein, which ascends to the under 
surface of the liver 
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Within this oigan the gi eater paifc of the blood first communicates 
with the blanches of the portal vein and with the hepatic veins, and thence 
passes to the infeiioi vena cava, but a poition of the blood conveyed by 
the umbilical vein is conducted by a small vessel directly to the upper 
pait of the infeiioi vena cava, without passing thiough the substance 
of the livei this vessel is called the ductus venoms (Plate 26, Fig 2, 
No 5) The infeiioi vena cava empties all its blood into the light auncle, 
whence it is directed by the Eustachian valve thiough the foiamen ovale 
into the left auncle Fiom the left auncle it passes thiough the left 
aunculo-ventncular opening into the left ventricle, and thence by means 
of the aoita it is distnbuted chiefly to the head, neck, and upper ex- 
tiemities The moie immediate supply of pui e blood to these parts 
accounts foi then gieatei piopoitionate development at bnth The im- 
pure blood fiom the uppei pait of the body is letuined into the supenoi 
vena cava, and by it to the right auncle, from which it passes thiough the 
right aunculo-ventnculai opening into the light ventncle Fiom the lattei 
it issues by the pulmonary aitery, and is chiefly conveyed by its continua- 
tion, the ductus aitenosus (Plate 26, Fig 2, No 13), into the upper portion 
of the descending aorta, wheie it mixes piobably with some of the blood 
fiom the left ventncle passing thiough the aich of the aorta Fiom the 
descending aoita the blood passes thiough the abdominal aoita into the 
iliac aiteries The external iliac artenes cany pait of this blood to the 
lowei extiemities, but most of that m the internal iliac aitenes is curiously 
letuined to the placenta by means of the hypo gasti tc aitenes, which are 
the continuations of the supenoi vesical blanches of the internal iliac 
aitenes (Plate 26, Fig 2, Nos 22 and 24) They jiass out at the um- 
bilicus, wheie, undei the name of the umbilical aitenes, they twine lound 
the umbilical vein m the substance of the cord, and letum their impuie 
blood to the placenta to be re-oxygenated The umbilical vein and the 
ductus venosus become empty at buth, conti act, and are ultimately con- 
vened into fibrous cords which occupy the fissuie of the ductus venosus 
of the livei and become its lound ligament They are usually obliterated 
about the fifth day aftei birth The ductus aitenosus and the hypogastilc 
arteries also contiact after birth, and become closed, the former usually 
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■within the fiist ten days, and the lattei within the fiist three or four days. 
The lemains of the ductus aiteuosus constitute the ligamentum aitenomm , 
which is attached to the concavity of the aoita at the left end of the arch 
The bands lesultmg fiom the ohliteiation of the hypogastnc aitenes form 
the lateial false ligaments of the bladdei 

The lungs pi evioas to bulk aie quite solid, and aie packed into the 
back paits of the lecesses on each side of the tlioiax They leeeive only 
a slight amount of blood by then piopei blanches of the pulmonaiy aiteiy, 
and return it to the left auucle by the pulmonaiy veins 

The changes in the heait and vasculai system, upon which depends the 
diffeientiation of the cnculation of the blood befoie and after bnth, aie 
all giadual and commensuiate with the piocesses of development They 
aie almost completed by the establishment of the function of the lungs 
when lespnation occuis and the connection with the placenta is seveied 
At bnth, the fiist mspiiatoiy effoit appeals to be due to the stimulus of 
the atmospheie upon the suiface neives, which is immediately impaited 
to the pneumogastnc and phienic neives, in consequence of which the 
phenomena of lespnation ensue The fiist expansion of the lungs is 
attended with the passage of blood tlnough the pulmonaiy veins into 
the left auiicle, which exeits a consideiable degiee of piessuie upon the 
septal valve, so as to bung it m contact with the maigin of the foiamen 
ovale, and thus the blood is dnected tlnough the left auiiculo-ventnculai 
opening into the left ventnele Coincident with this is the diminution 
of the tension between the auncles, owing to the anest of the incoming 
blood fiom the umbilical vein, so that theie is little obstacle to the blood 
from the inferior vena cava joining that fiom the supenoi vena cava in 
its passage through the light auiiculo-ventnculai opening into the right 
ventricle The expansion of the lungs in liispnation induces the suction 
of the blood from the light ventnele into the pulmonaiy aiteiy and fiom 
the left ventnele into the aoita The passage of the blood tlnough the 
ductus aiteriosus ceases with the determination of the pulmonaiy cncula- 
tion and the mechanical influence exeited upon the vessels at the root of 
the heart tlnough their connections with the deep cervical fascia 

The circulation of the blood after birth, when the oigans have 

39 
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attained tlieir full development, consists in the leception of all the 
venous blood leturned from the body through the venae cavae into the 
right auncle and its passage into the light ventucle, whence it is pio- 
pelled thiough the light and left branches of the pulmonary aiteiy into 
the lungs Here the blood is subjected to the purifying influence of the air 
within the lobules (page 269), and then returned by the pulmonary veins 
to the left auncle This constitutes the pulmonaiy cuculation The pro- 
pulsion of the artenal blood fiom the left ventricle by means of the aoita 
to be distributed throughout the body, and its letuin by the capillanes into 
the veins which conduct it to the right auncle, constitute the systemic 
cii dilation The latter, m reality, consists of numeious small circulations 
everywhere, each of which is made up of supplying aitenes, intervening 
capillaries, and draining veins In its passage to and from the heart the 
blood is propelled m a lhythmic current m consequence of the j>eculiai 
elastic and musculai conti action of the walls of the ventricles As it is 
foiced thiough the openings between the cavities or at the orifices of the 
vessels leading out of them, every impulse is followed by the closure of the 
various valves which noimally prevent the regurgitation of the blood, and 
thus characteristic sounds aie produced. 

The heart-sounds in health consist of a long sound ( tub ), succeeded 
by a shoit one ( divp ), which is immediately followed by a pause equal m 
duiation to the second sound, and then the long and short sounds are 
lepeated, and so on The fiist sound is caused chiefly by the closing of 
the aunculo-ventncular valves, with the accompanying lush of the blood 
fiom the ventricles in consequence of their systole or contraction This 
is synchronous with the beat of the apex against the chest wall The 
second sound is produced by the abrupt closure of the semilunar valves 
which follows upon the emptying of the ventricles at the close of then 
contraction, and by the piessure of the blood upon them, which, after it 
has been dnven into the pulmonary arteiy and the aorta, is forced into 
the sinuses of Valsalva m its endeavor to return The degree of the 
piessuie upon the semilunar valves, which is pioportionate to the volume 
of the blood in the gieat vessels, causes the distinctness with which the 
second sound is heaid, and accounts foi what is called its accentuation 
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Both the light and left ventncles conti act and dilate in unison, as both 
the nslit and left auncles also do 

O 

The o iiteiial pulse is pioduced by, and coincident with, the ventnculai 
contraction, as may be ascei tamed upon auscultation and feeling the pulse 
m any one of the supeificial aitenes at the same time. In consequence 
of this the second sound, which is pioduced by the simultaneous closing 
of the pulmonaiy and aortic semilunai valves, may be usually lieai d 
with the stethoscope placed ovei the eaiotid aitenes at the loot of the 
neck, as it is piopagated m the blood-cunent fiom their ongms If a 
muimur is detected dunng the ventnculai systole it is probably due to 
leguigitation of the blood fiom the pulmonaiy aiteiy 01 the aoita, 01 to 
some obstiuction at one of the auiiculo-ventnculai openings If in con- 
nection with this tlieie is absence of the second sound ovei the caiotids, 
aortic leguigitation may be mfened The piolongation of the fiist or 
second sounds, called then ? eduplication , is due to the want of harmonious 
closuie of the flaps of the lespective valves pioducmg them When both 
the auncle and the ventricle upon one side become dilated fiom any cause, 
great tension is exerted upon the fibious ling to which the base of the 
auriculo-ventnculai valve is attached, and it is lendeied “incompetent” 
The tricuspid valve is peculiaily constiucted so that leguigitation may 
take place tlnough it whenevei the right ventucle is in any way embai- 
rassed, and the tlmd flap of this valve has on this account been compared 
to a “safety airangement,” as it piovides this means of relief fiom the 
stiam that would otherwise be exeited upon the pulmonary capillanes 
Disease of the tucuspid valve is lare, probably on account of this 
anatomical piovision, but when it allows of regui gitation of the venous 
blood back into the right auncle it is often associated with a pulse in the 
jugulai veins This is moie especially noticeable in the right jugular 
vein, as the leflux blood passes more leadily into the light innominate 
vein What is called the oespvatory pulse is often obseivable in the 
superficial ceivical veins, even m health, aftei lapid exeicise, as in 
dancing, when, during the lapid effoits at expnation and mspnation, and 
befoie haimonious lespnation is legamed, the blood is pi evented fiom 
emptying itself evenly fiom the veins into the supenoi vena cava As 
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the left side of the lieait is always engaged in forcing the artenal blood 
tlnoughout the system, it natuially follows that the mitral valve is liable 
to suffer in consequence of over-woik Mitral ? eguo gitation is therefore 

the most fiequent of valvular affections, and the muimur which charac- 
terizes it necessanly occuis with the ventuculai systole This muimur 
can be distinguished fiom aoitic regui gitation by not being noticeable in 
the caiotid aitenes, but by being moie cleaily heaid ovei the apex and 
below the left sliouldei -blade, where the left ventnele is nearest the tho- 
racic wall without the intei vention of any other poition of the heait 
In older to determine upon a topographical survey of the chest 
(Plate 27) for the clinical study of the lelative positions of the impoitant 
paits of the lieait and lungs, it is well to beai m mind ceitain established 
facts, and to pay especial attention to the landmaiks of this region Theie 
is very little possibility of change m the noimal position of the base of 
the lieait in the adult, as has been explained (page 273), in consequence 
of the mannei m which the pencardium is attached to the cential tendon 
of the diaphragm below and to the deep cervical fascia above 

The apex of the lieait, on the contraiy, is continually changing its 
position duung life, as it is fiee within the pencaidium, and extends 
upon the left musculai aicli of the diapluagm, which oveilies the stomach, 
so that not only does it natuially accommodate itself to the diaphragmatic 
movements of lespnation, but its fieedom is also somewhat interfered with 
Avlien the stomach is distended In this connection it should be lemem- 
beied that the left lobe of the liver overlaps the stomach, even so far as 
its caidiac extremity, and thus intervenes between the lattei and the 
diapluagm (Plate 29) Distention of the stomach with gas fiom fermen- 
tation in digestion m various dyspeptic conditions is often attended with 
cardiac distuibance, but this disturbance occurs chiefly through the tension 
exerted upon the diaphragm and the consequent limitation of the ordinary 
mo\ing space of the heart within the pericardial sac Undoubtedly, also, 
many of the neivous symptoms attendant upon such a condition may be 
ascribed to the diagging upon the filaments of the pneumogastnc nerves 
which accompany the oesophagus tluough its proper ojiemng in the dia- 
phragm to then distribution ovei the stomach (Plate 36) The degree 
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of displacement of the lieai t in consequence of distention of the stomach 
is, howevei, gieatly exaggeiated, foi, except in veiy unusual cases, the 
stomach -when distended must enlaige towaid its fiee holder at the ex- 
pense of the abdominal cavity lathei than of the thoiaeic The anatomy 
of the diaplnagm is descnbed on page 320, but its evei -changing posi- 
tion at the sides lendeis the study of its lelations to the adjacent yisceia 
of the thoiax and abdomen of peculiai value and mtei est After death 
the diaplnagm is usually found ai clung upwaid to the fullest extent, 
owing to the collapsed state of the lungs fiom expnation, but dui mg 
life its lateial contiactions pioduce changes which aie more appaient 
than leal, for theie aie alteiations m the lelative positions of the ribs 
and sternum above and below, which are coincident and exeit a modi- 
fying influence on whatevei effect it may have upon the neighboung 
viseeia It should be lemembeied that the nbs aie laised in mspnation 
and loweied m expnation, and that then lelations aie thus materially 
alteied To be of assistance in ai living at any degiee of accuracy m 
observation, these alteiations aie fuithei to be consideied fiom the stand- 
point of the individual peculiai lties of confoimation of the chest, and 
only by those who aie most cognizant of what may be termed the noimal 
changes aie the difficulties in the way of mapping out the position of the 
viseeia upon the living body piopeily appieciated 

The shape of the thoiax vanes consideiably m diffeient individuals 
The ribs vary m bieadth, as do also the sternum and the intei venmg 
cartilages (Plates 27, 28, 29) 

The unceitamty attending the many descnptions of the position of the 
heart within the thorax is mainly due to a want of pioper consideiation 
of the relative beanng of this impoitant oigan to the geneial confoimation 
and development of the bony cage which contains it It should be undei- 
stood and remembered at the outset of every physical examination that the 
precise location of the vauous paits must be settled with exactness upon 
eacli individual, and that any standard of measuiement can be applied 
only with latitude It is easy enough to point out wheie things ought 
to be beneath the skm, but to say that they actually are at any one 
spot, without auscultation and pei cussion, is not compatible with extensive 
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observation upon the living 01 the dead An allowance should always 
be made in fixing upon any diagnostic point, but it may be consideiably 
diminished if sufficient attention is paid to the peeulianties of individual 
conformation 

It has been asseited (page 245) that the ridge between the manubrium 
and gladiolus of the sternum is the most leliable landmaik in the fiont 
of the chest It indicates the position of the sternal attachment of the 
caitilage of the second 11 b, and tlierefoie by counting down waul on either 
side the numerical oidei of the seveial tiue ubs may be ascei tamed As 
alieady stated, the base of the heait may be eonsideied to be anatomically 
fixed at the junction of the thud costal caitilage with the light bolder of 
the sternum This is foitunate foi diagnostic purposes, because it assists 
in detei mining the localization of the valves of the heait The apex of 
the heait m a well-foimed adult may be felt beating at each contiaetion 
between the cartilages of the fifth and sixth libs, to the left of the sternum, 
and about nine centimeties, 01 thiee and a half inches, from its middle 

The thoiax should give a cleai note on percussion, except over the 
position of the heait, wheie dulness is elicited Only a small tuangulai 
pait of the heait is uncoveied by the lungs and pleurae dining full mspi- 
lation (Plates 27, 29, and 30), m consequence of the deflection of the left 
lung from the middle line This is known as the m ea of the gieatest 
cardiac dulness The limitations of this aiea may be approximately indi- 
cated by drawing a line fiom the middle of the sternum opposite the fouith 
left costal caitilage to the point of junction of the left fifth ub and its 
caitilage, and fiom this point horizontally back to the nnd-steinal line 
(Plate 27) 

The following survey of the an tenor view of the chest is based upon 
many caieful observations upon the living, and it is believed to be venfied 
by the dissections of this region, as repiesented m Plates 29, 30, 31, 32, 
33, 34, and 35 The references throughout the text, as to the position 
and beaung of the lungs, the heait, and the gieat vessels, aie also the 
lesult of peisonal study 

In the adult, standing erect, with the shoulders squared and the arms 
at the sides, if the breath is held upon expnation, the position of the 
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valves of the heart may be ascei tamed, after detei mining upon the rela- 
tions of the base and apex of the heart as above desenbed (Plate 27) 
The tight am iculo-ventr icular 01 tricuspid valve is situated behind the 
middle of the sternum, opposite the inteispace between the light fouith 
and fifth libs The left am iculo-venh icular 01 mitral valve is situated 
just above the caitilage of the left fouith rib, about two and a half centi- 
meties, 01 an inch, fiom the boidei of the sternum The aor tic semi - 
lunar valves aie behind the sternum, between the junction of the cartilage 
of the left fouith nb and the mid-stemal line The semilunar valves of 
the pulmonary artery aie just behind the junction of the caitilage of the 
left thud rib with the boidei of the sternum If the bieatli is held upon 
inspiration, the intei position of the lungs lenders the heait-sounds obscuie 
and unceitam Foitunately, the structure of the sternum is such that in 
a measuie it serves as a soundmg-boaid, and does not mteifeie with the 
transmission of the sounds through a stethoscope 

The difficulty of fixing definitely the points where the sounds of the 
eaidiac valves can be detected by the eai applied to the chest is greatly 
mci eased in examining young childien, m -whom the position of the heart 
is relatively highei and consequently the sounds of its valves are confused 
with those of the respnatory oigans In infancy and thioughout child- 
hood the heart also is propoitionately of gieatei breadth in comparison 
with the chest (Plate 42), and the apex-beat will theiefore geneially be 
found at a ponjt highei and more exteinal than it is m the adult The 
so-called nvpple-line is not to be relied upon for accurate reference, as the 
position of the nipple, although usually occupying the fouith intercostal 
space upon both sides, is subject to vanation, as stated in the description 
of the bieast (page 250) 

With legal d to the physical examination of the chest foi the recog- 
nition of the condition of the lungs tlieie are seveial points regarding 
which the anatomy of the legion will offer elucidation When the hands 
are held m each other at the back, with the body m the upright position, 
percussion ovei the an tenor wall of the chest will reveal a clear note 
wherevei the lung-tissue is healthy By this means an experienced ear 
and a light touch may enable the physician to map out the area of the 
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lungs in mspiiation (Plate 27) and thus ascertain the degiee of then- 
expansion Ovei the apices of the lungs at the loot of the neck theie 
is a slight lesonance, hut it is much moie cleai below the clavicles, where 
the amount of lung tissue is gi eater Geneially in this locality theie is 
upon the light side noimally a compaiatrve degiee of dulness, owing to 
the intei position of the innominate aiteiy and innominate vein Both 
sides of the chest should always be percussed symmetrically downwaid, 
the area of the heait’s dulness being allowed for upon the left side By 
this means it will be found that m the middle over the sternum during 
mspiiation the lesonance is cleai est along the uppei part of the gladiolus, 
above the attachment of the caitilages of the fouith nbs Upon the 
right side the lesonance diminishes below the level of the fifth 11 b, as the 
lung thins out over the livei, until the uppei boidei of the seventh rib 
is leached, wlieie the absolute dulness of the livei commences Upon 
the left side below the sixth nb percussion will gradually elicit the tym- 
panitic note of the stomach 

The postenoi lowei level lines of the lungs aie indicated in the topo- 
graphical suivey of the back, which will be found m Vol II 

The space included between the 1 ejections of the two pleuise postenorly, 
extending fiom the loots of the lungs and the pencaidium to the sides 
of the bodies of the doisal veitebise, is called the postei 101 mediastinum 
(page 263) It contains the descending thoracic aoita and its mtei costal 
blanches, the oesophagus, the pneumogastnc neives, the thoiacic duct, 
the venae azygos major and minoi, the splanchnic neives, and some lym- 
phatic glands (Plates 86, 37, 38, and 41, Fig 2) 

The descending thoiacic aoita commences at the termination of the 
aicli, about the lowei boidei of the body of the fouith doisal veitebia 
on the left side, and extends to the twelfth doisal veitebra It is closely 
connected to the spme by a stiong investment of the endothoracic fascia, 
and its couise is not stiaiglit, as it follows the natuial curvatuie of the 
spine in this region, and gradually approaches the middle line, wheie it 
passes thiough its piopei opening m the diaphragm to become the abdom- 
inal aoita The thoiacic aoita is sepaiated from the peri car clium by the 
oesophagus and the pneumogastnc neives (Plates 37 and 38) The root 
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of tlie left lung is m fiont of its uppei poition (Plates 39 and 40), winch 
also indents the lung m this relation As it descends, this poition of the 
aoita diminishes slightly m calibie (fiom twenty-three to twenty-one 
millimeties, oi fiom eleven-twelfths to five-sixths of an inch, m dianietei) 
and gives off at mteivals numerous blanches Fiom the antenoi suiface 
anse the uppei and lowei light and left bronchial aitenes , which accom- 
pany the lespective bionchi into the lungs, seveial pericardiac aitenes, 
and foui oi five oesophageal artenes, which aie distnbuted to the walls 
of the peiicaidium and oesophagus and also to the postenoi mediastinal 
lymphatic glands Fiom the posteiior suiface upon each side there aie 
usually nine mtei costal aiteries given off Tlieie aie eleven pans of 
mteicostal aitenes, but the uppei two aie denved fiom the supenor inter- 
costal bianch of the subclavian aiteiy (page 229) The right aortic 
mteicostal artenes aie longei than the left, owing to the position of the 
aoita, being for the most pait on the left side of the spme, and the 
uppei ones upon each side ascend obliquely to pass along the mteicostal 
spaces, while the lowei ones pass tiansveisely 

Upon leaching the intercostal spaces, between the side of the vertebia 
and the supenoi costo-tiansveise ligament, each aiteiy divides into an 
antenoi and a postenoi bianch The antenoi bianch is the laigest, and 
at first runs along the middle of the mteicostal space upon the external 
mteicostal muscle, and, m consequence of the internal mteicostal muscle 
being deficient here, is sepaiated fiom the tlioiacie cavity only by the 
endothoracic fascia and costal reflection of the pleuia At the angle of 
the nb the vessel passes between the two layeis of mteicostal muscles 
and becomes lodged in the sub-costal gioove of the lowei boidei of the rib 
above, with its companion vein above and neive below (Plate 37) Before 
doing so it sends off a tiny bianch called the collateial mteicostal aitery, 
which luns along the upper border of the rib below This bianch is 
sometimes laige enough to cause troublesome bleeding, and m entering 
a tiocar thiough any one of the spaces it is better to select the middle 
of the space, instead of just above the bolder of the lower rib as generally 
recommended The antenor blanches of the intercostal aitenes anasto- 
mose with one anothei and with the blanches fiom the internal mammary 
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PLATE 44. 

Figure 1. 

Dissection of the anterior thoracic region, showing the superficial fascia and mammary gland on the left side, and 
the great pectoral muscle on the right The arms are drawn upward and outward to bring the axillary borders into 
prominence and expose their relations to the vessels and lj mphatic glands , of importance m operations upon the breast 


From a female aged twenty four years 

1 The converging fibres of the right pectoralis major 

muscle passing to their insertion on the humerus 

2 The anterior cutaneous branch of the first intercostal 

nerve, and the first perforating branch of the m 
ternal mammary artery 

3 The sub scapular artery , i eins and nerves 

4 The anterior cutaneous branch of the second inter 

costal nen e, and the second, or principal, perforating 
branch of the internal mammary artery 

5 The long thoracic nerve 

C The anterior cutaneous branch of the third intercostal 
nerve and the third perforating branch of the in 
ternal mammary artery 

7 The long thoracic artery, coursing along the axillary 

border of the pectoralis major muscle when m this 
position 

8 The anterior cutaneous branch of the fourth intercostal 

nen e, and the fourth perforating branch of the m 
ternal mammary artery 


9 The middle clavicular nen es 

10 The internal clai lcular nerve 

11 The fascia ot er the great pectoral muscle 

12 The sternal nerves 

13 The superficial axillary veins 

14 The axillary glands 

15 The superior dmsion of the second, or principal 

perforating branch of the internal mammary ar 
tery 

16 The inferior division of the second perforating branch 

of the internal mammary artery 

17 The superficial pectoral fascia, surrounding the mam 

mary gland 

18 The left nipple, with Its areola 

19 The lower portion of the mammary gland, carefully 

dissected to show the lactiferous lobes and ducts 

20 The superficial cutaneous veins 


Figure 2 

Dissection of the muscles of fhe shoulder and axilla on the right side The lymphatic glands and vessels are super 
posed upon the photograph, from notes of many obsers ations to show their proper relations 


1 The temporal muscle 

2 The deltoid muscle reflected 

3 Tlie pectoralis major muscle reflected 

4 The triceps muscle 

6 Tlie biceps muscle 

0 Tlie h mphatic chain along the inner border of the 
coracoid head of the biceps muscle 

7 The coraco braclnalis muscle 

8 The sub scapularis muscle 

9 The latissimus dorsi muscle 

10 The h mphatic chain along the axillary border of the 

latissimus dorsi muscle 

11 The compressor nans muscle 

12 The buccinator muscle 

13 The mnsseter muscle 

14 The depressor anguli oris muscle 

15 The anterior portion of the digastric muscle 


16 The mylo hvoid muscle 

17 The thy ro hy old muscle 

18 The head of the humerus, covered with the capsular 

ligament 

19 The sterno mastoid muscle 

20 The glenoid head of the biceps muscle 

21 The sterno thi roid muscle 

22 The sterno liy old muscle 

23 The coracoid head of the biceps muscle 

24 The coracoid attachment of the pectoralis minor mus 

cle 

25 The axillary glands in the apex of the axilla 

26 The pectoralis minor muscle 

27 The lymphatic chain along the axillary border of the 

pectoralis minor muscle 

28 The serratus magnus muscle 
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aiterym fiont (page 257) They dish ibute blood to the contiguous ribs 
and muscles, and also by peifoiating blanches to the pectoial muscles, 
mammal y gland, and senatus magnus muscle The anterior intei costal 
vessels and neives pass, as they enter between the intercostal muscles, 
beneath the chain of sympathetic neive ganglia (Plates 36 and 37) 
The postenoi intei costal aiteries pass backward with the doisal neives 
between the tiansveise piocesses of the contiguous veitebree, and divide 
opposite the intei veitebial foiamma into the spinal and doisal blanches 
The spinal aiteries entei the spinal canal and immediately subdivide and 
establish communications with the vessels above and below, so that theie 
are artei ml plexuses foimed m fiont and at the back of the cord, called 
the anteiioi and postenoi neuial lete mnabile A blanch of each spinal 
aiteiy also pierces the duia matei of the spinal coid, and with snnilai 
branches anastomoses upon the anteiioi and posterior sui faces of the coid 
itself The doisal aitenes divide into internal and external musculai 
branches, which supply the vanous layeis of doisal muscles 

The oesophagus is the continuation of the pliaiynx, and begins in 
the neck on a level with the sixth ceivical veitebia and the lowei boidei 
of the cucoid caitilage (Plate 12) It is the nanowest poition of the 
digestive canal, and leads dnectly into the stomach, passing in. front of 
the spine to the tiansveise poition of the arch of the aorta, thence 
through the postenoi mediastinum m fiont of the descending thoiacic 
aoita (Plate 37) to its pioper opening m the diaphragm opposite the 
ninth doisal vertebia It is about twenty-five centimeties, or nine or 
ten inches, m length It is most constncted in l elation to the fourth 
doisal veitebra and at the diapluagm Its couise is somewhat peculiar, 
being not exactly stiaight, and, besides confoimmg to the cuivatures of 
the spine m the diffeient regions through which it passes, it deviates 
fiom the middle line m certain localities At the loot of the neck 
it bulges to the left of the tiacliea (Plate 36), which, with the lobe of 
the thyioid body and the left lecunent laryngeal neive, is situated in 
front of it It is sepaiated fiom the longus colli muscles by the pre- 
veitebial expansion of the deep ceivical fascia The left inferior thyroid 
and common caiotid aitenes, and the thoiacic duct, are close to the left 



316 THE REGION OF THE THORAX 

side of it Within the thorax the oesophagus passes through the superior 
mediastinum, extending over a little to the light of the middle line, lying 
in fiont of the bodies of the uppei doisal veitebrse In the postenor 
mediastinum it is sepaiated fiom the vertebige by the thoracic duct, the 
vena azygos major, and the right upper mtei costal aitenes Heie it passes 
foiward and to the left, and is sui rounded below the loots of the lungs by 
the oesophageal plexus of nerves, winch aie derived fiom the light pneumo- 
gastnc nerve postenoily and fiom the left pneumogastnc neive antenoily 
It is m relation with both pleuise, but moie especially the right, and has 
in front of it the trachea, the left bionchus, the arch of the aoita, and the 
postenor surface of the pencardium in 1 elation to the left auncle (Plates 
38 and 39) The oesojahagus tei inmates at the cardiac onfice of the 
stomach, about two centnneties, oi thiee-fourths of an inch, to the left 
of the middle line, passing thiough the diaphiagm, and entenng the 
cavity of the abdomen behind the left lateral ligament of the liver and 
the adjoining pentoneal layers of the lesser omentum 

Upon section the oesophagus appears like a coid with a stellate lumen 
(Plate 41, Fig 2, No 12) It will be obseived from the above that the 
dnection of the oesophagus piesents two lateral cuives, one at the loot 
of the neck and the othei at the diaphragm, which should not be over- 
looked m the intioduction of a piobang oi of the stomach-pump The 
diameter of the canal vanes, being normally at the above-mentioned points 
of constnction tlniteen milhmeties, or about half an inch, and in the 
rest of the passage fiom seventeen to twenty-one millimetres, oi a little 
ovei thiee-quaiteis of an inch These measurements are consideiably 
increased by foicible distention the nanowest poitions, liowevei, rarely 
exceed twenty- two millimeties, oi seven-eighths of an inch, in diametei, 
while the lest of the gullet will stretch to thirty-six millimetres, oi one 
and a half inches It follows, theiefore, that foieign bodies when swal- 
lowed aie most apt to be auested at either the upper or the lowei jxution 
of the oesophagus 

The opeiation of cesophagotomy for the removal of an impacted foreign 
body is peifoimed with the patient’s neck turned upon the right side 
o\ er a pillow, so as to rendei the left side prominent wheie the cesoph- 



THE REGION OF THE THORAX 


317 


agus extends to the left of tlie middle line The foreign body can 
usually be felt, and thus selves as a guide The incision should be fiee 
and made paiallel to the antenoi boidei of the sterno-mastoid muscle, 
and the caiotid sheath carefully exposed The latter, together with the 
tiachea, should be diawn fonvard and the stemo-mastoid muscle outward, 
eveiy piecaution being exercised not to injure the thyroid body, the 
thyroid vessels, 01 the lecunent laryngeal nerve, and especially to avoid 
teaung the sunoundmg loose cellulai tissue, which is very prone to diffuse 
inflammation 

The distensibihty of the oesophagus is due not only to the laxity of 
its attachments, but also to the chaiacter of its coats These consist of 
an external or muscular coat, composed of outei longitudinal and inner 
cuculai Abies, which aie mostly well developed and pionounced m the 
upper portion, a middle or aieolai coat, consisting of elastic tissue in 
which aie embedded masses of adenoid tissue and lows of little lacemose 
oesophageal glands (laiger below than above), and an internal or mucous 
coat, which is continuous with the mucous lining of the pliaiynx above 
and with the stomach below, and which when the oesophagus is empty 
is folded into veitical nigae The mucous membiane is quite thick, and 
is lined with scaly epithelium The aitenes to the oesophagus aie denved 
fiom vanous souices In the neck it leceives blanches fiom the inferioi 
thyioid arteiy, within the tlioiax blanches from the descending thoiacic 
aorta, and below the diapluagm a few twigs from the gastue artery Its 
veins empty their blood into the gastric, the vena azygos major, and the 
infeiior thyioid veins m their respective localities The nerves are sup- 
plied fiom the (esophageal plexus foimed by the pneumogastiics and some 
filaments fiom the fiist dorsal ganglion of the sympathetic nerve 

The pneumogastnc neives within the tlioiax hold different lelations 
upon the two sides The light pneumogastnc enteis fiom the neck, be- 
tween the subclavian artery and subclavian vein, and descends by the side 
of the tiachea to the root of the lung (Plate 39) After giving off the 
lecunent branches and others which communicate with similar branches 
fiom the left pneumogastnc nerve and foim the posterior pulmonary and 
oesophageal plexuses, it continues as a single coid along the posterior 
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wall of the oesophagus to the stomach The left pneimogasti ic neive, 
aftei entenng the thoiax fiom the neck between the left subclavian and 
caiotid arteries and behind the left innominate vein, passes ovei the arch 
of the aoita and behind the loot of the left lung to the antenoi suiface 
of the oesophagus In its couise it gives off blanches which combine 
with those fiom the light pneumogastnc neive, as alieady stated, m the 
foimation of the pulmonary and oesophageal plexuses, and continues as a 
single coid along the antenoi wall of the oesophagus to the stomach 
The leeunent laryngeal neives are given off fiom the pneumogastric 
neives within the limits of the supenoi mediastinum, and have already 
been paiticulaily descubed (page 185) 

The thoracic duct is the upwaul continuation of the leceptaculum 
cliyli, which leceives the conveignig lacteal vessels fiom the intestines 
and the lymphatic vessels fiom the lowei poition of the body, which aie 
descubed with the legion of the abdomen m Vol II The duct enteis 
the postenoi mediastinum by the aoitic opening in the diaplnagm, to the 
light side of the aorta (Plate 37, No 8, and Plate 38, No 2), and ascends 
in a sinuous couise in close i elation to the right pleuial boundary of this 
space as far as the body of the thud doisal veitebia Heie it passes 
across to the left side behind the aicli of the aoita and the oesophagus, 
and cuives upward to the left side of the lattei, between it and the left 
pleuia, to entei the supenoi mediastinum Very often the thoiacic duct 
in its upper poition divides into blanches, and it usually piesents a dila- 
tation where it ciosses over the spine It leceives the pleuial, mtei costal, 
and left pulmonic lymphatic vessels When dilated it appeal s inegular 
and nodulous, owing to the many pairs of valves with which it is pro- 
vided The valves aie most numerous in the upper poition, wheie it 
ascends between the oesophagus and the left subclavian aiteiy into the 
neck as high as the seventh ceivical veitebia It then cuives down- 
waid ovei the subclavian aitery, neai the anteiioi boidei of the scalenus 
auticus muscle, and empties into the back pait of the confluence of the 
left common jugulai and subclavian veins (Plate 20, No 69) At the 
onfice of the duct theie aie two well-maiked valves, which guaid against 
any regui gitation of the blood fiom the veins into its canal 
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The vena azygos majoi is the gieat connecting link between the 
supenoi and mfenor venae cavse, making up foi their deficiency in the 
situation of the heait It commences by tiibutanes fiom the light lumbar 
and lenal veins, and often fiom the inferior vena cava itself, and, passing 
thiough the diaphiagm at the aoitic opening, ascends upon the right side 
of the spine over the light intercostal aitenes to the third dorsal vertebia, 
whence it arches foiwaid to empty into the supenoi vena cava as it 
becomes coveied by the pencaidium (Plate 37, No 30) It receives the 
lower nine oi ten light intei costal veins, the spinal veins, and the pos- 
tenoi mediastinal, oesophageal, and right bionchial veins About the 
sixth doisal veitebia the vena azygos major is usually joined by the 
vena azygos mmoi (Plate 38, No 13), which ascends up the left side of 
the spine (Plate 36, No 84) The lattei vein commences m the abdo- 
men by tributanes from the left lumbar veins and the left lenal vein, 
and ascends to the left of the aoita thiough the left cius of the dia- 
phiagm It leceives the lower six or seven of the intei costal veins, 
besides some of the mediastinal and oesophageal veins The left upper 
intei costal veins teiminate in a trunk called the supenoi vena azygos 
minor, which empties into the vena azygos majoi generally, but some- 
times into the infeiioi vena azygos minoi All the azygos veins aie 
piovided with valves, which aie not veiy pel feet, howevei 

The splanchnic neives aie the sympathetic neive cords which are 
made up of blanches fiom the lowei thoiacic ganglia, and are distributed 
to the abdominal plexuses under the names of the greatei and lesser 
splanchnic nerves (Plate 36, Nos 80 and 83, and Plate 37, Nos 13 and 
15) The sympathetic ganglia m the thoracic region vary in number 
upon each side fiom ten to twelve, m consequence of several of them 
being often united The ji) st is the largest, and they are mostly situated 
over the heads of the ribs They are small, grayish-pink, irregular bodies 
connected by bioad, thin, grayish blanches, and each ganglion is also con- 
nected by a couple of branches, one white and one giaj 7 , with the neigh- 
boring intercostal nerve It is thought that these connecting links with 
the spinal neives consist of fibies which leave the ganglia at tlieir inner 
branches and endow them with vaso-motoi and visceio-mhibitoiy functions. 
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The neives fiom the four uppei ganglia aie quite small, and pass inwaid 
to join the cardiac and postenoi pulmonaiy plexuses The neives fioin 
the sit loivei ganglia constitute the gieatei, the lessei, and the smaller 
splanchnic nerves The gieat splanchnic neive is composed of the most 
numeious filaments fiom the fifth, sixth, seventh, eighth, ninth, and tenth 
ganglia, which combine into a single tiunk, and, passing through the 
cius of the diaphragm on the corresponding side, join the solai, renal, 
and supia-ienal plexuses The lessei splanchnic neive anses by branches 
fiom the tenth and eleventh ganglia, and passes geneially to the coeliac 
plexus, and the smallest splanchnic neive arises as a collateral branch 
fiom the twelfth ganglion, and teimmates in the lenal plexus The 
chains of the sympathetic ganglia and then nerve -coids aie coveied by 
the reflection of the costal pleui a ujion each side, which holds them in 
place, and which must be removed befoie they can be examined and 
followed thiougli the diaplnagm The association of the filaments of the 
splanchnic neives with the solai plexus piobably accounts for many of 
the obscuie symptoms complained of in dyspepsia, which by reflex 
action manifest themselves m pain m the aiea of distribution of the 
cutaneous neives of the uppei pait of the back 

THE DIAPHRAGM 

The diaphragm is the thin, movable, arching partition which separates 
the cavity of the thoiax fiom the cavity of the abdomen Its consti uction 
is veiy peculiar, as it consists of museulai and tendinous jioitions which 
anse by numeious digitations and, aiching upwaid and inwaid, conveige 
to be inserted into a common cential tendon To the uppei surface of the 
cential tendon aie attached the fibious pericardium and the dense lateral 
bands which are piolonged fiom the deep ceivical fascia, already described 
(page 259) These seive to maintain the aich of the diaphragm and to 
keep the cential tendon in position while the muscular poitions are in 
constant motion duiing lespnation (page 273) When looked at fiom 
below, the whole diaplnagm lesembles somewhat a laige palm-leaf, while 
the cential tendon appeals almost a eounteipait m form hence the diffei- 
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ent poitions of each, m fiont and at the sides, aie called the leaflets Of 
these the light leaflet is the largest In stiuctuie the cential tendon con- 
sists of mteisectmg fibres which pass m all dnections and then radiate 
among the musculai fasciculi, thus affouhng additional stiength It is of 
a glistening bluish- white coloi The muscular pout-ion of the diaplnagm 
arises by fleshy digitations fiom the ensifoim caitilage, fiom the mnei 
surfaces of the six lowei nbs on each side, mtei digitatmg with the attach- 
ment of the tiansveisales abdominis muscles, and fiom the tendinous aiches 
ovei the quadiatus lumboium and psoas muscles on each side, which con- 
sist of condensations of the extia-pentoneal fascia in this locality, and aie 
known, fiom their ligamentous natuie, lespectively as the hgamentum ai cit- 
atum externum and the hgamentum aicuatum internum (Plate 63, Nos 6 
and 31, Yol II) The hgamentum aicuatum externum extends fiom the 
twelfth rib to the tiansveise piocess of the fiist lumbai vertebia, and the 
hgamentum aicuatum inteinum extends fiom the tiansveise piocess of the 
fust lumbai vertebia to the body of the second Lower down upon the 
lumbar veitebise aie two vanably-developed and always unsymmetucal 
fleshy portions, called the ciuia of the diaphagm , because their com- 
ponent Abies m passing upwaid cioss each otliei m such a way that 
they usually foirn a figure-of-eight anangement aiound the openings foi 
the aoita and the oesophagus (Plates 62 and 63, Yol II) 

The aoi tic opening is in the middle line m fiont of the spine between 
the two ciuia, and gives passage to the descending aoita, with the thoiacic 
duct and the vena azygos majoi on its right side The oesophageal opening 
is m the musculai portion above and in fiont of the aoitic opening, and 
tiansmits, besides the oesophagus, the right and left pneumogastric nerves 
(page 317) To the right of the latter, and m the highest part of the 
cential tendon, is the opening foi the mfei lor vena cava, which also gives 
passage upwaid to some of the hepatic lymphatic vessels, and occasionally 
to a bianch of the light phiemc neive The wall of the infenor vena cava 
is adlieient to the cential tendon wheie it passes thiough it, so that it is 
not subjected to piessuie m the action of the adjacent muscular leaflet 
Besides these thiee gieat openings theie aie seveial smaller ones under the 
ciuia, which allow the splanchnic nerves to enter the abdomen fiom the 
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tlioiax (page 320) On the left side the vena azygos minor gains enhance 
to the thoiax (page 319) On each side of the ensifoim caitilage theie is 
a tuangular space which gives passage to the epigastric branch of the 
internal mammary aiteiy, and to the lymphatic vessels fiom the antenoi 
wall of the abdomen into the antenoi mediastinum (page 259) Occasion- 
ally this becomes distended by an abscess or by a diaplnagmatic hernia 
The diapliiagm leceives branches fiom the lower mtei costal and internal 
mammai y aitenes, but is mainly supplied with blood by the two phienic 
arteries, which anse fiom the aorta just as it issues tlnough its piopei 
opening 

The nerves of the diapliiagm aie the phienic (page 207) and some of 
the branches of the lowei five or six intei costal neives, which aie lein- 
forced by sympathetic fibies fiom the neighboung supia-ienal plexuses 
These fibres form the diaplnagmatic plexuses, and on the right side tlieie 
is a little ganglion (diaphragmaticum) , fiom which filaments pass to the 
liver The diapliiagm, next to the heart, is the most extiaordinary 
muscular arrangement in the body Its uppei suiface arches into the 
thoracic cavity, on each side, at variable heights (Plate 40), leaching 
during expiration about the level of the fifth rib on the light side and of 
the sixth nb on the left (page 265), and dui mg inspiration sinking about 
an inch, and thus pushing downwaid the abdominal visceia to a slight 
degiee It is thiough the alternate eontiaction and lelaxation of its 
musculai poitions that it enters laigely into the mechanism of lespira- 
tion, aiding, in this impoitant piocess, the expulsion of the an fiom the 
lungs, by acting in harmony with the rest of the tlioiacic walls and 
thus accommodating the cavity of the thoiax to the degiee of expansion 
of these elastic oigans It is concerned in coughing, sneezing, and 
laughing, as is manifest by its rapid conti actions during those acts It 
also assists the abdominal muscles in compiessmg the visceia in vomiting 
and defecation, and m the efforts of parturition The under surface of the 
diapliiagm is covered by the pentoneum, as descubed with the region of 
the abdomen m Yol II 
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THE UPPER EXTREMITY 

The region of the shoulder is foimed by the clavicle, tlie scapula, 
and the uppei pait of the huraeius (Plate 28), togethei with the structuies 
suiioundmg them, by which the uppei extremity is attached to the thoiax 
The skin over this legion is eompaiatively thin, and although theie may 
be a consideiable amount of fat in the subcutaneous tissue m ceitam 
localities, which softens aud subdues the suiface mai kings, yet the pionn- 
nences of the bony fiamewoik can always be detected by the sense of 
touch The clavicle, the aciomion piocess, and the spine of the scapula 
aie readily felt thiough the skin In ordei to deteimme with accuiacy 
these laudmaiks it is advisable to lefer to the coirespondmg points of the 
opposite shouldei, and to take advantage of the extieme mobility of the 
paits, foi by rotation, abduction, and adduction many factors otheiwise 
obscuie will be explained The clavicle and the scapula are the fiame- 
woik of the shoulder propei, and with those of the opposite side form 
the shouldei gndle This girdle is incomplete posteriorly, owing to the 
gap between the two scapulae, which are connected with the thorax solely 
by muscles, while in front the two clavicles are supported upon and con- 
nected with the top of the sternum. The shouldei gndle is remaikable 
foi its lightness and gieat mobility 

The clavicle, 01 collai bone, is the long megulai bone which extends 
fiom the sternum outwaid over the first nb to the summit of the shouldei, 
which it foi ms with the acromion process of the scapula (Plate 28) In 
the upnght position the clavicle usually inclines a little upward at its outer 
end, and m the lecumbent position this is inci eased m consequence of the 
weight of the limb being removed It is subject to vanable physical pio- 
poitions, much depending upon the amount of stiain and effoit requned of 
the muscles which aie attached to it In the female it is usually smoother 
and moie slendei thau m the male The right clavicle is often shortei 
than the left The bone piesents a peculiar sigmoid curvature, so that 
the antenoi border begins by cuivmg forwaid at the sternal end, and at 
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the middle giadually curves backwaid to the aciomial end, where it juts 
outwaid The postenoi bolder is exactly the leveise The degiee of 
curvatuie of the mnei poi tion of the clavicle is veiy vauable, especially 
m men, the fieedom and much of the giace of movement of the uppei 
extremity depending upon it The sternal end is a piominent, lougli, 
thick, tuangulai -shaped piocess coveied with a dense fibrous tissue It 
is provided with an megulai facet, which at its lowei pai t lests upon 
the shallow facet on the uppei boidei of the sternum, and with the intei - 
position of a disk of fibio-caitilage establishes the impoitant stemo- 
claviculai joint This joint is provided with two pouches of synovial 
membiane, one above and the othei b,elow the intei ailiculai caitilage, 
enclosed within a capsular ligament, of which theie aie two stiong bands 
of fibies, one sti etching in fiont of and the otliei behind the sui faces of the 
contiguous bones They aie called respectively the antenoi and posterior 
stei no-claviculai ligaments These bands aie leintoiced by the mien cla- 
vicular ligament, which is m reality a differentiation of the deep eeivical 
fascia extending between the ends of the two clavicles acioss the top of 
the sternum, and the costo-claviculai or ? homboid ligament, which ascends 
inwaid from the caitilage of the first 11b to the costal tuberosity of the 
clavicle This is now regaided as a diflfeientiation of the sheath of the 
subclavius muscle It is lemaikably stiong, and limits the elevation of 
the clavicle Although the steino-claviculai joint is the only duect con- 
nection between the upper extremity and the tlioiax, it is veiy laiely 
dislocated It has been demonstiated that the pecuhai sloping arrange- 
ment of the aiticulai facets of this joint allows the sternum to advance 
slightly upon the end of the clavicle m inspiration (Moms) The acio- 
nual end is lough, bioad, and flattened, and piesents upon its undei surface 
an obhquely-dnected oval facet foi ait.iculation with the acromial piocess 
of the scapula, foiming the claviculo-aci omial joint This joint is provided 
with supenoi and mfeiior ligaments, the supenoi being much the stiongei, 
and a leflected synovial membiane Theie is sometimes a rudimentaiy 
fibro-caitilage within It is capable of very slight gliding motion, but, 
slight as this motion is, it is essential to the perfect fieedom and hai- 
monious movement of the upper extiemity This joint is liable to lheu- 
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matic inflammation, and tlie resulting ngidity will cause weakness in 
ceitam movements of tlie limb Veiy often tbe outei end of tlie clavicle 
appeals to be tilted above tbe aciomion piocess, instead of occupying tbe 
same level Tins is piobably due to paitial separation of tbe connecting 
ligaments fiom some seveie stiam It is not attended witli any mipaii- 
ment of function Tbe muei two-tbnds of tbe shaft of tbe clavicle aie 
lounded, and its postenor concave suiface aicbes ovei tbe subclavian vein 
and aiteiy and tbe coids of tbe biacbial plexus of neives (Plates 30 
and 31) 

Tbe uppei suiface of tbe bone is smooth and subcutaneous, being 
leadily lecogmzable through tbe slnn, winch is always thin and loosely 
attached ovei it Tbe antenoi and postenor boideis of tbe uppei suiface 
aie loughened to a vanable extent towaid each end Tbe antenor bolder 
gives attachment to tbe pectoialis majoi muscle at its mnei half, and to 
tbe deltoid muscle at its outei Tbe postenoi bolder leceives tbe insertion 
of tbe claviculai poition of tbe stei no-mastoid muscle (page 197) mwaidly, 
and of tbe tiapezius muscle outwaidly (Plate 16) Tbe under surface 
presents at tbe sternal end a small facet foi tbe leception of tlie fiist nb, 
which is in leality a poition of tbe sternal aiticulai suiface Close to tbe 
outer side of this is tbe lough costal tubeiosity foi tbe attachment of the 
rhomboid ligament, beyond winch along tbe middle of tbe shaft is tbe 
subclavian impiession foi tbe subclavius muscle Tbe costo-coiacoid mem- 
brane (page 255) is attached to tbe lidge in front of tins impiession and 
a reflection of tbe deep ceivical fascia fiom tbe omo-hyoid muscle to a 
lidge behind it Sometimes there is a rough line m tbe middle of tbe 
impiession, m which case it affoids mseition to a fibious septum in tbe 
subclavius muscle 

Upon tbe under suiface of tbe shaft, where it spieads out to form tbe 
acromion, there is at its postenoi boidei an eminence called tbe conoid 
tubercle , from which an oblique line extends to tbe outei end of tbe anterior 
border Tbe conoid tubeicle is directly ovei tbe coiacoid piocess of tbe 
scapula, to which it is connected by tbe conoid ligament Tbe oblique 
line gives attachment to tbe trapezoid ligament, winch anses fiom tbe 
coracoid piocess, the two ligaments being piactically poitions of one, tbe 
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Figure l. 


Dissection of the right axillarj space and inner side of 

1 The anterior ulnar vein 

2 The posterior ulnai vein and branches of the internal 

cutaneous nerve 

3 The median basihe vein 

4 The basilic vein 

5 The lesser internal cutaneous nerve 

6 The greater internal cutaneous nerve 

7 The triceps muscle 

8 The ulnar nert e 

9 The brachial \ ein 

10 The superior profunda artery and veins 

11 The intercosto humeral nerv e 

12 The latissnnus dorsi muscle 

13 The dorsalis scapulas artery 

14 The sub scapular artery and veins 

15 The second sub scapular nerv e 

16 The third sub scapular nerve 


the arm to show the relation of the vessels and nerves 

17 The axillarj glands embedded in adipose tissue 

18 The long thoracic artery 

19 The serratus magnus muscle 

20 The posterior thoracic nerve, or external respiratory 

nerve of Bell 

21 The median vein 

22 The median cephalic vein 

23 The cephalic vein 

24 The biceps muscle 
2a The median ncrv e 

26 The brachial artery 

27 The coraco braclnalis muscle 

28 The deltoid muscle 

29 The cephalic vein 

30 The sternal portion of the peetoralis major muscle 

31 The right clavicle 

32 The severed trapezius muscle 
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Figure 2. 


Deep dissection of the right axilla and inner side of the arm The deltoid and peetoralis major and minor muscles 
detached and reflected to show the intricate relations of the brachial plexus of nerves to the artery and veins 


The fascia of the forearm and branches of the internal 
cutaneous nerves 
The median basilic vein 
The median nerv e covering the brachial artery 
The anastomotica magna arterj 
The lesser internal cutaneous nerv e 
The greater internal cutaneous nerv e 
The ulnar nerve 
The superior profunda artery 
The inferior profunda artery 
The triceps muscle 

The ulnar nerve, passing beneath the basilic vein 
The latissimus dorsi muscle 

Connecting v enous link between the basilic and brach 
lal veins 

The basilic v ein before it empties into the axillary v ein 

The axillary glands 

The intercosto humeral nerve 

The sub scapular artery and v eins 

The sub scapular nerv es 

The blending of the v eins of the forearm over the ten 
don of the biceps muscle 
The cephalic vein 
The biceps muscle 


22 The basilic vein 

23 The brachial artery 

24 The brachial v em 

25 The median nerv e 

26 The coracoid attachment of the biceps muscle 

27 The musculo cutaneous nerve 

28 The thoracico-humeral artery 

29 The coraco brachialis muscle 

80 The coracoid attachment of the severed peetoralis 
minor muscle 

31 The inner cord of the brachial plexus of nerves 

32 The axillarv artery 

33 The mam brachial vein before its entrance into the 

axillary v ein 

34 The brachial plexus of nerves 

35 The acromio thoracic artery 

36 The severed peetoralis major muscle, reflected 

37 The serratus magnus muscle 

38 The posterior thoracic nerv e 

39 The short thoracic artery 

40 The great axillary v em 

41 The right clavicle 

42 The trapezius muscle 
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co'i aco-claviculai ligament They seveially seive to lestiam the move- 
ments of the sliouldei The cuived formation of the clavicle lenders it 
sufficiently elastic to compensate for its othenvise weak constiuction, so 
that it is capable of modeiatmg the effects of oidinary concussions le- 
ceived tliiougli the sliouldei Its outer sui faces consist of compact tissue, 
which is much tlnckei at the middle of the bone, and the mtei lor consists 
of laige-meslied spaces of cancellous tissue containing leddisli-coloied 
maiiow usually at the sternal end 

The clavicle is peculiai not only m that it is the fiist bone of the 
skeleton to ossify, but also in that ossification begins in its pumaiy 
fibious substance befoie the deposition of eaitilage At bnth the entne 
shaft is bony, although the ends aie eaitilaginous The sternal end is 
the sole epiphysis to the clavicle, and it is joined to the shaft about the 
twenty-fifth year It is laiely sepaiated from the shaft by accident, 
owing to the close ligamentous attachments of the stemo-claviculai joint, 
but the poweiful pectoialis major muscle might produce displacement in 
a young person This bone is frequently the seat of green-stick fiactwe, 
owing to the exceedingly thick and loose periosteum which sunounds it m 
childhood, as well as to its moie eaily ossification Fo acini es of the clavicle 
occui fiequently at all ages, m consequence of the manner of its constiuc- 
tion and its exposed position, and they aie geneially occasioned by mdnect 
violence The commonest form of fiactuie occurs at the outer end of the 
middle third of the bone, the lesistance against concussion being weakened 
by the junction of the two cuives of the bone at this point The direc- 
tion of the fractuie is oblique, and whatevei degiee of displacement may 
occur is chiefly through the agency of the weight of the uppei extremity 
upon the outer fiagment, the inner fiagment larely changing its position 
The outer fragment may also be drawn inward and somewhat lotated, so 
that it projects in advance of the inner, by the conti action of the muscles 
attached to the upper poition of the humerus and the eoiacoid piocess 
of the scapula The great obstacle to the complete reduction of such 
a fractuie is the inability to maintain the scapula m position, owing to 
the gliding movements which are caused by its suspension m a sling of 
muscles at the side of the thoiax All the ingenuity which has been 
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expended m devising apparatus to restrain the scapula lias thus far failed, 
and consequently has been unsuccessful m ovei coming the shortening of 
the hone m the piocess of repan Union, howevei, usually occurs with 
marvellous rapidity (m fiom twelve to fourteen days), even when no 
diessmg has been used, and with little impairment of function 

The scapula, 01 shoulder-blade, is a flattish, tuangulai bone, situated 
at the back of the uppei part of the thoiax, and, in the piopeily aiticu- 
lated skeleton, extending between the second and seventh ribs It consists 
mainly of a bioad thin plate, the body, with raised and loughened holders 
Its doisal suifaee is smooth and slightly convex, and is divided neai its 
uppei third by a piomment piojection of bone, the spine, into two hollows, 
called the supenoi and tnfenor spinous fossce The supia-spmous fossa 
lodges the supi a-spmatus muscle , the fibres of which arise from its inner 
poition and fiom the dense fascia with which it is invested and conveige to 
a stiong tendon, which glides over the outei pait of the fossa and acioss the 
capsulai ligament of the sliouldei -joint to be nisei ted into the supenor facet 
on the gieatei tubeiosity of the humeius The infia-spinous fossa piesents 
seveial faint ndges towaid the veitebial boidei, fiom Avlnch and their intei - 
spaces the fibies of the mfi a-spmatus muscle anse, and blend to foim a 
tendon which passes ovei the upper part of the axillary bolder, from which 
it is sometimes sepaiated by a buisa, and acioss the capsular ligament 
of the sliouldei -joint, to be inseited into the middle facet on the gieater 
tubeiosity of the humeius This muscle is also fiimly bound down by an 
enveloping fascia The teies mmoi muscle anses fiom the upper two-thuds 
of the axillaiy bolder by fibies which pass obliquely upwai d and foim a 
nanow elongated mass, which mostly tei inmates m a tendon to be inserted 
into the mf ei 101 facet on the gieatei tuberosity of the humeius, and by a 
few muscular fibies into the humerus immediately below The tendon of 
this muscle also passes acioss the capsular ligament of the sliouldei -joint 
The teies minoi muscle is sepaiated from the contiguous muscles by fibrous 
laminae, which also give origin to some of its component fibies About the 
centie of the attachment of the teles' minor there is a groove in the axil- 
laiy boidei, which accommodates the doisalis scapulae vessels The teies 
majoi muscle anses by fibies attached to the lower pait of the axillary 
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bolder, being sepaiated by an oblique line from tlie pieceding muscle, and 
by fibies extending ovei tlie mfenoi angle of the scapula They form a 
bioad mass which ascends outwaidly, and, deviating fiom the teies minor, 
fiom which it is sepaiated by the middle poition of the tuceps muscle, is 
nisei ted by a flat tendon, about five eentimeties, 01 two inches, m length, 
into the internal ndge of the bicipital gioove of the humeius The lower 
bolder of this tendon blends with the lowei boidei of the latissimus dorsi 
muscle, foinnng the postenor boundaiy of the axillaiy space (page 338), 
and is nisei ted conjointly with it The uppei poition, however, is inserted 
independently, having a synovial buisa in tei posed between it and the 
piopei attachment of the latissimus doisi, which is at the bottom of the 
uppei pait of the bicipital gioove The lattei muscle as it passes from its 
origin in the back (Vol II ) ciosses over the mfeiior angle of the scapula, 
to which it is usually attached by a fibious expansion, so that it selves 
to retain this poition of the scapula m place Occasionally there is no 
connection between the latissimus doisi muscles and the two scapulae, they 
being sepaiated by synovial buisse In such a condition the scapulae aie 
apt to jut out like wings beneath the skin of the back. 

The veitebial bolder between the mfenoi angle and the root of the 
spine receives the attachment of the o homboideus muscle This muscle is 
sometimes divided by a septum into two poitions The uppei poition is 
then called the ? homboideus minor, in distinction fiom the lowei poition, 
or rhomboideus majoi The fibies of the lattei aie nisei ted chiefly into 
a tendinous atch extending fiom the inferior angle half-way up the veite- 
bral bordei The rhomboideus muscle consists of a fiat mass of stiongly- 
developed fibres which anse fiom the spinous processes of the veitebia 
pionunens and the five upper dorsal veitebiae. Its action is to antago- 
nize the seiratus magnus muscle, by di awing the scapula upwaid and 
backward It receives a blanch fiom tlie fifth cervical neive, which also 
supplies the muscle immediately above, the levator anguh scapulce, which 
arises fiom the neck (page 208) and is attached to the scapula between 
the superior angle and the loot of the spine The smooth triangular 
suiface over the loot of the spine has m the recent state a mucous buisa, 
or a layei of loose connective tissue, ovei which the tiapezius muscle plays 
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as it passes to its mseition along tlie upper margin of the spine, as previ- 
ously descubed (page 208) The spine gradually piojects fiom the dorsal 
suiface, arising out of the smooth tnangle at the veitebial border until it 
ends in the flattened, lough, quadrilateral aci omion pi ocess, which is twisted 
so that it oveihangs the shouldei-jomt 

The supenoi boidei of the scapula extends outwaidly from the supenor 
angle and ends m the cunously ciooked piojection called the coracoid 
process, at the loot of which theie is usually a notch , the supi a-scapulai , 
for the passage of the supra-scapulai neive, the companion vessels passing 
immediately ovei it This notch is often a distinct foramen, 01 is con- 
verted into one, like similai notches elsewheie, by the piesence of a trans- 
verse ligament To this ligament, 01 to the mnei boidei of the supia- 
scapular notch, is attached the scapulai end of the omo-liyoid muscle 

The coi acoid pi ocess is veiy much like the little finger half bent, and 
extends forwaid ovei the shouldei -joint, wheie it can be felt during life 
below the clavicle The mnei bolder receives the attachment of the 
pectoialis minor muscle (page 255), and fiom its point the coiaco-braclualis 
and short head of the biceps muscles anse by a common tendon The 
coiacoid and aciomion piocesses have a strong fibrous band extending 
between them, called the cot aco-acromial ligament, which foims an arch 
ovei the shoulder-joint and pi events the head of the humeius fiom being 
dislocated upward 

The antenor or tlioiacic suiface of the body of the scapula is concave, 
presenting a bioad sub-scapulai fossa, oi venter, with three oi four slight 
ndges at the vertebial boidei, which give ongm to the intersections 
between the bundles of fibies of the sub-scapulans muscle, which completely 
occupies the fossa Towaid the loot of the coiacoid process this suiface 
of the bone is smooth and the tendon of the sub-scapulans muscle passes 
ovei it, tlieie being a laige buisa interposed acioss the capsule of the 
shouldei -joint to be inserted into the lessei tuberosity on the antenoi part 
of the top of the humeius The fibies from the axillaiy border of the 
fossa are inserted into the neck of the humeius two and a half centimetres, 
or about an inch, below the tubei osity The chief action of this muscle 
is to rotate the head of the humeius mwaid The whole of the anterior 
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surface of tlie yeitebial boidei of tlie scapula leceives the insertion of the 
sei i atm magnm muscle This flat muscle forms the inner wall of the axilla 
(Plate 44, Fig 1, and Plate 45, Fig 2) It anses by nine digitations 
fiom the uppei eight nbs (tlieie being two attached to the second nb), 
which aie ananged aceoidmg to the dnection of the Abies into supenoi, 
middle, and mfenoi poitions The supenor is foimed by the junction 
of the slip fiom the fiist nb with the antenoi slip fiom the second nb 
by a small tendinous aich, and is mseited into the boidei of the superior 
angle of the scapula The middle is made up of the postenoi slip fiom 
the second nb with slips fiom the thud and fouith libs, and is inserted 
into the veitebral bolder and the neighboung fibious arch The mfenor 
is the stiongest pait, consisting of slips fiom the fifth, sixth, seventh, 
and eighth libs, and is mseited into the antenoi suiface of the inferior 
angle of the scapula This muscle is covered by the contents of the 
axilla (Plate 45) and the skin ovei the side of the chest, and is sup- 
plied by the postenor tlioiacie nerve (page 345) Its function is to 
draw foiwaid the scapula round the chest wall, but when the scapula 

is fixed its action is leveised, so that it becomes a powerful mspnatoiy 

muscle At the external maigin of the spine on the doisal suiface 

beneath the aciomion piocess tlieie is a notch by which the supia- 

spmatus and mfia-spinatus fossae communicate this is called the great 
scapular notch Thiough this notch the supra-scapular aitery passes and 
establishes the impoitant anastomosis with the doisahs scapulae and pos- 
terior scapular arteries (page 342) 

The antenor angle is the thickest pait of the bone, and is called the 
head, while the constricted poition postenor to it is the neck The head 
presents an oval shallow fossa, the glenoid cavity, which is nai lower above 
than it is below, and is directed veitically outwaid, foiward, and a little 
upward, foi the reception of the head of the humerus At the upper edge 
is the supi a-glenoid tubei cle, for the attachment of the long tendon of the 
biceps muscle, and at the lowei edge is the rough infra-glenoid tubercle, for 
the origin of the middle oi long head of the triceps muscle This fossa is 
deepened in the lecent state by the glenoid ligament, which consists of a 
prismatic fibio-cartilagmous band continuous with the expansion of the 



332 


THE BE GIOW OF THE SHOULDER 


fibies of attachment of the above-mentioned muscles round the margins 
The cential poition of the body of the scapula is extiemely light, some- 
times being deficient in ossific matter, and the periosteum suirounding the 
bone is stiong and laminated, and especially developed upon the vanous 
jnocesses and boideis 

The upper end of the humerus consists of a smooth hemtsphei ical 
head, directed upwaid, inwaid, and backwaid, to be leceived against the 
glenoid cavity of the scapula The eonstnction about the head is known 
as the anatomical neck From this the greater tuberosity extends outwaid 
It is a lougli piominenee, piesenting thiee facets, an uppei, a middle, and 
a lower, for the attachments of the supia-spmatus, mfra-spmatus, and teres 
minoi muscles, as already descubed Fiom the antenoi pait of the ana- 
tomical neck the lesser tuberosity projects directly fonvaid, the tendon of 
the sub-scapulans muscle being inserted into it Between these tubeiosi- 
ties tlieie is a deep vertical funow, the bicipital groove, foi the accommo- 
dation of the long tendon of the biceps muscle (Plate 44, Fig 2) Below 
the tubeiosities, as fai as the middle of the shaft, the bone is cylindrical, 
and is known as the surgical neck, in consequence of the fiequency with 
which it is fiactuied 

The shoulder-joint consists of the adaptation of the smooth surface 
of the head of the humeius upon the glenoid cavity of the scapula, theieby 
constituting an enarthrodial oi ball-and-socket joint These bony surfaces 
aie each coveied with aiticular caitilage m such a manner that it is 
thickest at the maigins of the glenoid cavity and thinnest at the centie, 
while upon the head of the humeius the leverse is the case, the caitilage 
being thickei at the centie and thinner toward the anatomical neck The 
capsular ligament is attached above to the circumference of the glenoid 
cavity and below to the anatomical neck, except at its inner and lower 
part, wheie it extends some little distance below It is m itself a quite 
weak structuie, being composed of a veiy loose layei of fibious tissue 
It is thickest at its upper part, wheie it is stiengthened by the V-shaped 
cor aco-humer al ligament, and selves mainly as an outer layei for the 
synovial membrane, offeimg veiy little security to the joint, which in 
leality depends upon the gieat stiength and numbei of the tendons of 
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tlie muscles with which it is intimately associated When these tendons 
are completely seveied, the head of the humerus will fall away fiom tlie 
glenoid cavity to the extent of two and a half centnneties, 01 an inch, 01 
even moie, so loose is the capsular ligament, and likewise the aim appears 
to he lengthened when the muscles which oidmanly support it are paia- 
lyzed In fact, the capsule is laige enough to accommodate the head of 
the femui, which is neaily twice the size of the head of the liumeius A 
knowledge of the anangement of the tendons about the joint is theiefoie 
of gieat impoitance, not only m lealizing the wide lange of motion of 
which the joint is capable, but also m undeistanding how to leadjust it 
m case of its dislocation 

The tendons of the supia-spinatus, mfia-spmatus, and teies mmoi 
muscles, as they pass ovei the capsule to then respective mseitions upon 
the gi eater tubeiosity, stiengtlien the upper and postenoi part, the bioad 
tendon of the sub-scapulans muscle piotects it on the mnei pait, wlieie 
it comes foiwaid to be inseited into the lessei tubeiosity, and below it 
receives suppoit fiom the long head of the tuceps muscle Fuither- 
more, the long tendon of the biceps muscle, which is lodged within the 
deep gioove between the tuberosities, pieices the capsulai ligament and 
passes over the head of the liumeius to the top of the glenoid cavity, 
strengthens the uppei antenor pait of the joint, and pievents the head 
of the liumeius from being bi ought against the acromion piocess in the 
upwaid movements of the arm In fact, it is mainly by the noimal 
position of this tendon, assisted somewhat by the atmosphenc piessuie, 
that the head of the humerus is letained in its natuial position Occa- 
sionally the biceps tendon is dislocated out of its groove onto the inner 
ridge, and abduction is limited by the great tuberosity thus coming almost 
immediately in contact with the acionnon piocess From a caieful con- 
sideration of the disposition of the tendons it will be seen that they 
surround the capsule, except toward the axilla, wheie the head of the 
humerus can be leadily felt When the arm is raised and extended, 
the head of the humeius lests upon the weak pait of the capsule, and 
it is theiefoie tlnough this part, between the tendons of the sub-scapulans 
and the long head of the triceps, that most of the dislocations at this 
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joint occur If the capsule is opened, it piesents upon its interior several 
folds, winch have been specialized as gleno-humei al folds The synovial 
meinbiane is reflected upon the inner suiface of the capsule and forms 
fringes at the bordeis of these folds, and is invagmated about the biceps 
tendon, which it follows as a tuhulai sheath down the gioove to the extent 
of five centimeties, 01 two inches Theie is a constant small opening at 
the uppei and mnei side of the capsule, which admits the tendon of the 
sub-scapulans muscle, and by which the synovial membiane communicates 
dnectly with the buisa undei the tendon Tlieie is also often an opening 
from the capsule leading into the buisa beneath the tendon of the infra- 
spinatus muscle In cliiome disease of the joint sinuses aie leadily estab- 
lished in the sites of the buisal connections Theie is no anatomical 
communication between the capsule and the bursa under the deltoid muscle, 
which is intei esting because the sub-deltoid buisa is peculiaily liable to 
independent disease It is contained within an expansion of loose con- 
nective tissue beneath the deltoid and ovei lying the tendons of the spmati 
muscles The sliouklei -joint is piactically a umveisal joint, and, as it 
depends upon the anangement and power of the sunounding tendons, 
ratliei than upon the mechanical adjustment of the opposing bony sui- 
faces, the giouping of the muscles m effecting the vanous movements 
should be undeistood Extension is effected by the teies major, latissimus 
doisi, and the postenoi poition of the deltoid These aie assisted in 
laising the aim by the teies minoi and mfia-spmatus muscles Flexion 
is pioduced by the coiaco-biachialis and the anterior poition of the deltoid, 
aided by the pectoialis majoi , abduction, by the deltoid and supra-spmatus , 
adduction, by the pectoialis majoi, teies majoi, latissimus doisi, and coiaco- 
braclnalis 

The sliouldei is lotated outward by the mfia-spmatus and teies minoi, 
and inwaid by the sub-scapulans, latissimus doisi, and teies major The 
sliouldei -joint is supplied by the cucumflex nerve and circumflex aitery, 
which aie descnbed on page 342 The deep stiuctuies of the shoulder- 
joint aie piotected by the great deltoid muscle, which forms a complete 
shoulder-cap It anses fiom the lower boidei of the outei third of the 
clavicle, fiom the acromion piocess, and fiom neai ly the whole of the spine 
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of the scapula (Plate 16) This extensive ongm conesponds to that of 
the tiapezius muscle above (page 208) Tlie musculai fibres composing 
the deltoid aie veiy coaise, and aie disposed m bundles or fascicles which 
aie sepai ated by mwaid expansions of the stiong layei of the deep fascia 
enveloping the muscle upon its outei suiface The bundles thus formed by 
the fibies aiismg fiom the clavicle and fiom the spine of the scapula gen- 
eially conveige fiom then ongms to then mseitions upon the lateral lidges 
of the deltoid tubeiosity, but those of the outei oi acionnal poition aie 
peculiaily ananged Heie theie aie additional fibies which ongmate fiom 
the sides of the intiamusculai tendinous septa m a bipenmfoim mannei 
and pass paiallel to one another to be mseited by fleshy slips into the 
middle ridge of the deltoid tubeiosity on the outei suiface of the shaft 
of the humeius The deltoid tuberosity consists, therefoie, of three con- 
vening ndges The tendon of nisei tion can be undei stood only by de- 
taching the muscle fiom its ongin and leflecting it When this is done, it 
will be seen that the mseitiou is about three and tlnee-quaiter centimetres, 
or an inch and a half, in length, extending upwaid upon the middle of 
the shaft fiom the deltoid ridges, whence fibious septa aie piojected into 
the substance of the muscle between the fibies oiiginating fiom the apo- 
neurotic expansions between the fasciculi In this mannei the several 
fasciculi lemfoice one anothei, and the mci eased numbei of then fibies 
compensates for their length, thus gieatly augmenting the functional power 
of the muscle as a whole Looked at fiom in front, the mseition of the 
deltoid resembles the letter V It is embraced by the fleshy ongms of the 
biachialis anticus muscle, and thus occasions a cliaiactenstic depiession of 
the overlying integument The three paits of the muscle can act sepa- 
rately m laismg the aim m diffeient dnections, and they each act to better 
advantage when the humeius is rotated outwaidly The powei of the 
deltoid depends gieatly upon the scapula, being steadied by the senatus 
magnus, the long head of the triceps, and the middle fibies of the tra- 
pezius muscles When the whole muscle contiacts, it raises the arm to 
the honzontal position (at an angle of ninety degrees) beyond this it 
cannot act, further elevation being effected by the senatus magnus and 
tiapezius, which then raise the sliouldei The deltoid muscle receives its 
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blood fiom the cncumflex aitenes (page 342), and is supplied by tlie cir- 
cumflex neive (page 346) 

When tbe head of the humeius is dislocated into the axilla, the 
rotundity of tbe shoulder is lost, the deltoid becomes flattened, and the 
acromion piocess is lendeied veiy piominent In such a condition theie 
is beneath the lattei piocess a maiked depiession, into which one or two 
fingeis can be mseited, constituting one of the diagnostic featuies of dis- 
location at the shouldei-jomt Dislocation at this joint is very common 
Pumaiily the displacement is always downwaid into the axilla, because it 
is caused by dnect violence leceived upon tbe point of the sliouldei or by 
indnect violence while the uppei extiemity is abducted and the joint conse- 
quently placed at a disadvantage, the head of the humeius leadily slipping 
thiough the lowest and weakest pait of the capsule (page 332) Sometimes 
the head of the bone is retained in this position, when it is called a sub- 
glenoid dislocation Aftei leaving the capsule, liowevei, the pectoialis 
major and otliei muscles having fiee play, it is most fiequently diawn 
foiwaid and inwaid, and assumes the chaiactei of a sub-coiacoid dislo- 
cation Raiely the head of the humeius is dnven backwaid undei the 
acromion upon the doisum of the scapula {sub-spinous dislocation) In 
eveiy foim of dislocation there will be flattening of the deltoid and moie 
oi less sti etching of that muscle, and consequently abduction of the aim, 
with piopoitionate ngidity The chief diagnostic symptoms aie as follows 
the elbow stands away fiom the side of the body, and the hand of the 
affected limb cannot be placed m the small of the back noi upon the top 
of the opposite sliouldei Theie have been many obseivations legal ding 
the special anatomy of the various forms of dislocation of the sliouldei, 
but they aie of no piactical use, beyond the mfeience that the head of 
the humeius, in oidei to be lestoied to its piopei place, must be Jiist 
lestoied to the sub-glenoid position, and then, by cneumduction or otliei 
means, its i eduction may be accomplished The jiroxmnty of the im- 
portant stiuctures withiu the axilla lendeis them liable to injuiy fiom 
piessuie of the head of tbe humerus when it is dnven against them, and 
that they escape vith so little damage is piobably due to the lelaxation 
of the soft parts which follows upon the shortening of the limb 
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Fiactu'ies involving the anatomical neck of the humeius are ex- 
tremely laie, and can only be suspected , unless an opportunity is given 
to exploie the joint The piolongation of the internal and lower fibies 
of the capsulai ligament would connect the fiagments unless they weie 
also luptuied The superior epiphyseal line is below the tubeiosities, 
just wlieie the shaft is widest It does not become obliteiated befoie 
the twenty-second yeai The uppei epiphysis may become detached pnoi 
to this penod, and simulates the condition of a fiactuie in the uppei 
part of the suigical neck of the humeius without overlapping 

In amputation at the shoulder -joint it is essential that the incisions 
should be made so as to leave the division of the axillary vessels to the 
last moment Whatever method is employed, the long tendon of the 
biceps muscle should be sought foi, and by using its bony furrow as a 
grooved duector the capsule can be slit up and the joint expeditiously 
opened In the oval flap method, which the authoi has found to possess 
many advantages, the lelations of the seveied vessels and neives as they 
present themselves m the flaps after amputation at the left shoulder are as 
follows (Plate 50, Fig 2). The antenor flap is foimed by the pectoialis 
major (No 3), the heads of the biceps, coiaco-brachialis, latissimus doisi, 
teies majoi, and lotatoi muscles The axillary vessels (Nos 1 and 2), the 
coids of the biachial plexus of neives (No 11), and the infeiior scapulai 
arteiy and veins (No 12) will be found in the axillary boidei of this flap, 
while the long tendon of the biceps (No 5), a blanch of the antenoi cn- 
cumflex aitery (No 7), and the cephalic vein and the descending blanch 
of the aciomio-thoiacic aitery (No 8) occupy the aciomial boidei of the 
flap m relation to the seveied clavicular poition of the deltoid muscle 
The postenor flap is foimed mainly by the scapular portions of the deltoid 
muscle (No 15), with branches of the posterior circumflex vessels and 
neives (No 14) 


THE REGION OE THE AXILLA 

The region of the axilla, or armpit (Plates 44 and 45), varies 
m depth with the position of the aim It is a pyramidal space, bounded 
internally by the side of the thoiax, externally by the aim, and m front 
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and behind by piomment muscular folds The anterior fold is foimed by 
the lower bolder of the pectoialis major muscle (page 253), while the pos- 
tenoi fold is formed by the lowei boideis of the latissimus doisi and teies 
majoi muscles (page 329) The skin of the axilla is closely connected with 
the subjacent superficial fascia, is provided with long hairs which ladiate 
toward the boideis of the cavity, and contains numerous sebaceous glands 
of a leddish-biown color, which aie liable to become inflamed and pio- 
duce supeificial abscesses It also has very large sweat-glands, and a 
dense net-woik of lymphatic vessels m the eonuni Theie is moie oi less 
fat in the meshes of the subcutaneous tissue The deep fascia is called 
the axilla') y fascia It is veiy dense, and beais impoitant relations to 
the fasciae of the legions of the neck, thorax, and shoulder It consists 
of a close fibious layer sti etching acioss the base of the axilla, between 
the antenor and postenor folds It is continuous with the deep fascia 
sunounding the pectoialis majoi muscle (page 255), and with the cosio- 
coiacoid memh am above, which, since it diaws up the axillaiy fascia 
towaid the clavicle, is known sometimes as the suspenso) y ligament of the 
axilla It pioduces the cliaiacteiistie “hollow” of this legion The 
space beneath the axillaiy fascia is mainly occupied by a quantity of 
veiy loose connective tissue and fat, in which pus oi extiavasated blood 
often collects to an extiaordmaiy amount, being checked in its progress 
towaid the suiface by the fascia In consequence of the bainei winch 
this fascia also piesents lateially, there is a tendency foi unielieved abscess 
in this region to extend into the neck along the sheath of the vessels 
in the dnection of least lesistance In opening an axillary abscess, a 
small incision should first be made thiough the deep fascia of the floor 
of the space, upon the mnei side, midway between the two axillaiy folds 
As soon as the pus is leached, the opening can safely be enlaiged upon a 
giooved dnectoi Tiifimg as this opeiation may seem to the uninitiated, 
it is fraught with dangei unless due piecaution is taken to avoid the 
impoitant stiuctuies on the outer and upper pait of the space The 
muscles foiming the postenoi wall of the axilla aie the latissimus doisi, 
teies majoi, and sub-scapulans The anterior wall is formed by the under 
surfaces of the pectoralis major and mmoi muscles Upon the mnei wall 
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are the four upper ribs, with their intercostal muscles, coveied by the 
senatus magnus The biceps and coiaco-biachialis aie upon the outer 
wall, between the conveigence of the two axillaiy folds At the apex of 
the space the axillaiy vessels and neives descend outwaidly fiom the loot 
of the neck, whence they bung with them a funnel-shaped piolongation of 
the deep ceivical fascia This communication between the neck and the 
axilla constitutes the cer vico-a%illary passage It is bounded by the fiist nb, 
the clavicle, and the upper bordei of the scapula In oidei to see the con- 
tents of the axilla, the axillaiy fascia must be removed Within the layeis 
of this fascia a small arteiy will sometimes be found, piobably arising 
fiom the biaclnal arteiy, ciossmg the floor of the space quite supeificially. 
It is notewoithy, as it is directly in the way of the usual incision for 
opening an axillaiy abscess Wlienevei the knife is used in this legion, 
great caution must be exeicised, and after the pielimmaiy incision it is 
bettei to lesort to the handle of the knife 01 to the finger to separate the 
loose connective tissue aud thus expose the lymphatic glands, vessels, and 
neives, the lelations of which deserve particulai attention Not fai fiom 
the suiface the posterior lateial cutaneous blanches of the intercostal nerves 
will be found perfoiatmg the chest wall between the digitations of the 
senatus magnus muscle (Plate 45) Of these thepostenoi lateial branch 
of the second intei costal neive is specialized as the inter costo-humeral 
nerve , because it supplies the skin of the inside of the aim as low as the 
internal condyle (Plate 27, No 41) It passes acioss the uppei pait of the 
axilla, issuing fiom the second intercostal space Theie is also an intei - 
costo-humeral nerve fiom the third nerve, which receives a branch fiom 
the second and accompanies it m its distribution The antenoi branches 
of the above two neives supply the skin upon the side of the chest and 
on the axillaiy folds 

The axillary artery is the continuation of the subclavian, and 
commences at the lowei border of the fiist nb, whence it passes downward 
and outwaid along the coi aco-brachialis muscle to the lowei bolder of the 
postenor fold of the axilla It is separated fiom the mnei side of the 
shouldei -joint by the insertion of the sub-scapulans muscle into the lessei 
tubeiosity of the humerus The peetoralis minoi muscle (page 255) 
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PLATE 46. 


Figure 1. 


The anterior view of the right elbow and forearm of an adult male, with the superficial fascia carefully removed to 
show the relations of the superficial veins and nerves 


1 The median nerve in the lower third of the arm, over 

lapping the brachial artery 

2 The brachial artery 

3 The biceps muscle 

4 The external brachial vein 

5 The external (in this case independent) cephalic v ein 

6 The median cephalic vein 

7 The musculo spiral ner\ e 

8 The fascia from the biceps tendon, passing beneath the 

superficial veins at the head of the elbow 

9 A branch of the musculo cutaneous nerve 

10 A branch of the recurrent radial artery 

11 The median veins (in this case double) 

12 The radial vein 

13 The radial nerv e 

14 The radial artery with its venae comites 

15 The tendon of the supinator longus muscle 

16 The median nerve, abov e the wrist 

17 The ulnar nerv e 

18 The triceps muscle 


19 The greater internal cutaneous nerve 

20 The lesser internal cutaneous nerv e 

21 The internal brachial vein 

22 The anastomotica magna artery 

23 The basilic vein 

24 Branches of the ulnar nerve 

25 Branches of the internal cutaneous nerve 

26 The anastomosing vein 

27 Deep fascia ov er the flexor muscles 

28 The ulnar vein 

29 The flexor carpi radmlis muscle 

30 Branches of the musculo spiral nerve 

31 Carpal branch of the internal cutaneous nerv e 

32 The ulnar nerv e 

33 The tendon of the flexor carpi ulnaris muscle 

34 The flexor sublimis digitorum muscle 
So The ulnar artery and its v ente comites 

36 The external carpal branch of the ulnar artery 

37 The annular ligament 


Figure 2. 

Deeper dissection of same arm as Figure 1 The bicipital fascia and the superficial flexor muscles are removed, 
while most of the superficial v eins are retained to preserv e their relations 


1 The brachial artery 

2 The biceps muscle 

3 The median nerve 

4 The external brachial v ein 

5 The external cephalic vein 

6 The median cephalic v ein 

7 The tendon of the biceps muscle 

8 The brachial artery, surrounded by the brachial veins 

9 The musculo spiral nerv e 

10 The communication between the superficial and deep 

veins, by the vena anastomotica 

11 The anterior interosseous branch of the median nerve 

12 The supinator longus muscle 

13 The median v ein 

14 The anterior interosseous artery, with its vente comites 

15 The radial arterj , vv ith its v ente comites 

16 The shaft of the radius 

17 The radial nerv e 


IS Carpal branch from the radial artery 

19 The triceps muscle 

20 The internal cutaneous nerv e 

21 The ulnar nerve 

22 The basilic vein 

23 The internal brachial v ein 

24 Branches of the ulnar nerv e, ov er the internal condyle 
2 d The cut attachment of the superficial flexor muscles 

26 The deeper portion of the pronator radii teres muscle 

27 The bifurcation of the brachial artery 

28 The origin of the interosseous artery 

29 A muscular branch from the ulnar artery 

30 The ulnar nerve 

31 The flexor carpi ulnaris muscle 

32 The median nerv e 

33 The ulnar artery, with its vense comites 

34 The pronator quadratus muscle 

35 Carpal branch of the ulnar artery 
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passes acioss the middle of the artery to be mseited into the coiacoid 
piocess, so that the vesseL is usually descnbed accoidmg to its position, — 
above, undei, 01 below that muscle In its course tlieie are many 
branches fiom it distnbuted to the neighbonng regions Above the 
pectoialis mmoi the supenoi thoracic and aciomio-tlioiacic aitenes anse 
independently or by a common axis The supenor thoiacic passes along 
the border of the pectoialis mmoi, and, descending between it and the 
pectoialis major, supplies them both and anastomoses with blanches fiom 
the intercostal and internal mammaiy aitenes The aci omio-thoi acic 
aiteiy usually divides veiy neai its ongin, as it pieices the costo-coiacoid 
membrane, into seveial branches They aie the small thoiacic 01 pectoral, 
to the serratus magnus and pectoialis minor muscles, the descending 01 
thoiacica humeraria (Holden), which descends in close relation to the 
cephalic vein between the deltoid and pectoralis majoi muscles, both of 
which it supplies, and the act omial and clavicular branches The acromial 
crosses the coiacoid piocess to the under suiface of the deltoid muscle, and 
establishes a communication (the i ele acromiale ) with the posterior cncum- 
flex and supia-scapulai aitenes The clavicular supplies the subclavius 
muscle The companion veins of these aitenes teimmate eithei in the 
cephalic or m the axillaiy vein, — generally in the lattei 

The alar thoracic aiteiy anses vanably from the axillary trunk or 
fiom its long thoiacic biancli It supplies the antenoi lymphatic glands 
embedded in the connective tissue of the axillaiy space The long thoracic 
artery (Plate 44, Fig 1, No 7) descends close to the lower boidei of the 
pectoialis mmoi muscle It sometimes gives off the alar artery, but its 
external mammaiy blanch is usually quite laige m the female and passes 
to the breast along the lowei boidei of the pectoralis major The short 
and long sub-scapular aitenes aie vanable in their origin The shoi t sub- 
scapular is distnbuted mainly to the under surface of the sub-scapular 
muscle The long sub-scapulai aiteiy is the laigest of all the branches 
of the axillaiy It descends in i elation to the sub-scapulans muscle and 
divides into antenoi and posterior branches The anterior or thoracic 
branch descends m l elation to the postenor fold of the axilla to the side 
of the chest, wheie it ends m the seiratus magnus It also sends a small 



342 


THE REGION OF TEE AXILLA 


twig to tlie mfenoi angle of the scapula which anastomoses with branches 
from the doisalis scapulae and postenor scapulai artenes The postenor 
branch of the long sub-scapulai aiteiy is called the doisalis scapulce (Plate 
45, Fig 2, No 17) It passes into the sub-scapulai tnangle, which is 
formed by the long head of the tnceps muscle passing between the sub- 
scapulans and teies major muscles to its insertion at the mfenoi boidei 
of the glenoid cavity (page 354) Heie it gives off a deep branch which 
breaks up into smallei blanches in lelation to the ridges of the sub- 
scapular fossa The supei 101 of these blanches is impoitant, because it 
supplies an articulai aiteiy to the shoulder-joint and the pnncipal liutnent 
aiteiy to the venter of the scapula The mam tiunlc of the doisalis 
scapulae arteiy winds round and giooves the axillaiy boidei of the scapula 
undei the centie of the attachment of the teres minor muscle Heie it 
supplies this muscle and the adjoining infia-spinatus muscle, and anasto- 
moses with branches from the postenoi cn cum flex and postenor scapular 
aitenes The veins which accompany these aitenes teiminate m the sub- 
scapulai veins, which empty into the axillary veins 

Owing to the many souices of arterial supply to the scapula and its 
muscles and their fiee anastomoses, the lemoval of the scapula, oi even 
of giowths involving a poition of it, is attended with profuse hemor- 
lhage All the main vessels above described lequne a ligatuie in these 
opeiations, and consequently their relative positions should be caiefully 
studied 

The postenor cucumflex artery is nearly as large m diameter as the 
sub-scapular It anses opposite to it, and sometimes with it by a common 
trunk, and passes backward, accompanied by its two veins and the postenoi 
circumflex neive, lound the posterior surface of the neck of the humerus, 
to the under suiface of the deltoid muscle This artery establishes com- 
munications with the branches fiom the acromio-thoracic and supia-scapulai 
and the ascending branch fiom the supei lor profunda, and supplies not 
only the neighboring muscles, but also the head of the humerus and the 
shoulder-joint The antenoi circumflex aitery is much smallei than the 
postenoi, and passes undei the coraco-biachialis and the coracoid head of 
the biceps close to the antenor suiface of the neck of the bone In relation 
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to the bicipital gioove this vessel gives off the little bicipital aitery, "which 
accompanies the long head of the biceps to the capsule of the shoulder- 
joint and to the head of the humeius It enteis the capsule by a foiamen 
at the top of the bicipital gioove The antenoi cncumflex communicates 
with the postenoi cncumflex beneath the deltoid muscle 

Theie is gieat vai lability m the position of the blanches of the axillary 
aitery, and sometimes, although laiely, it famishes the iadial or the ulnar 
aiteiy to the foieaim 

When the aim is extended m the supine position, a line drawn fiom 
the middle of the clavicle to the point wheie the anterioi axillaiy fold 
crosses the mnei boidei of the biceps muscle conesponds to the course 
of the axillary aitery. This line also indicates the position of the inter- 
muscular cleft between the sternal and clavicular portions of the pectoialis 
majoi muscle, in which the axillaiy aiteiy can be most easily leached, 
as it lies upon the fiist mteicostal space below the clavicle The point 
wheie the pectoialis mmoi muscle ciosses the aiteiy may be designated by 
a line diawn fiom the coracoid piocess to the junction of the thud 11 b and 
its cartilage The aitery is inaccessible foi a ligature beneath the pecto- 
lalis mmoi muscle, so that its lelations above and below that muscle are of 
peculiai intei est to the suigeon When tied m the uppei part, the collat- 
eral circulation is established thiough the same vessels as aftei the ligature 
of the outer pait of the subclavian artery (page 232) In the opeiation for 
tying the lowei pait of the axillaiy aitery the incision should be made 
upon the inside of the bulge of the biceps muscle when the aim is ex- 
tended, and by following upward along the bolder of the coiaco-brachialis 
muscle the aiteiy will be found enveloped m its sheath and closely 
sunounded by the two biacliial veins, the basilic vein, and the median 
and ulnai neives In this relation theie aie often connecting links be- 
tween the veins extending acioss the aiteiy, and often, too, accessory slips 
fiom the latissimus doisi muscle to the mseition of the pectoialis majoi, 
and theiefoie, m spite of the aiteiy being moie supeificial m this locality, 
it is veiy difficult of access The collateial ciiculation heie is similai to 
that which occuis upon the ligation of the biackial aiteiy above the ongm 
of the supenor piofunda, — ie, by the communication of that vessel with 
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the blanches of the postenor cncumflex and the neighboring musculai 
artenes If, befoie applying the ligatme, the foiearm is flexed and the 
position of the arm is changed, there can be little difficulty m distin- 
guishing between the aiteiy and the neive-coid of the biaclual plexus, 
which is close to it This nerve-coid has been mistaken foi the aiteiy 
in seveial lecoided instances 

The axillary vein is the continuation of the basilic vein upward 
from the lower border of the postenoi axillary fold to the outei bordei 
of the first rib In its couise it receives as tiibutanes the venae comites 
of the branches of the axillary aiteiy, except the cncumflex veins, 
which either join the sub-scapular 01 empty into one of the brachial 
veins Eitliei just befoie or at its teimmation in the subclavian vein 
the axillary vein receives the two brachial veins and the cephalic vein 
(Plate 45, Fig 2) The orifices of the tributary veins aie guaided by 
single valves, but theie are double valves at the teimmation of the 
main tiunk The axillaiy vein is moie supeificial than the artery, and 
tlnoughout most of its couise, when the arm is at the side, the vein is 
in front of and internal to the aitery, but when the aim is slightly laised 
the vein, although still m fiont, is below the arteiy If the arm is laised 
to more than a light angle, the vein will overlap the aiteiy above the pec- 
toialis minoi Just above its commencement the axillaiy vein is sepaiated 
fiom the aiteiy by some of the nerves of the biachial plexus The costo- 
coiacoid membiane is intimately adheient to the external coat of the 
axillaiy vein wheie it pierces that dense fascia to empty its blood into 
the subclavian vein This attachment selves to keep the vessel open when 
it is wounded, and piobably explains the gieat lush of blood when it is 
seveied Its position also lendeis it liable to be influenced by the mspira- 
toiy movements of the chest, and thus an may be drawn into the heait 
tlnough the vessel if the lattei be wounded In amputation at the 
shoulder-joint (Plate 50, Fig 2) it is important to secuie the axillaiy 
vein with a ligature immediately after tying the axillaiy aiteiy 

The brachial or axillary plexus of nerves is formed by the 
antenoi blanches of the fifth, sixth, seventh, and eighth ceivical and 
first doisal nerves, each branch consisting of muscular and cutaneous fila- 
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ments m close association. The fifth leceives a descending or communi- 
cating bianch fiom the fouith ceivical above it, and then joins with the 
sixth to foim the upper tounk of the plexus The seventh cervical 
puisues an independent couise as far as the clavicle, and is the middle 
trunk, while the eighth ceivical and fiist doisal as they issue from beneath 
the scalenus anticus muscle unite m 1 elation to the fiist rib to foim the 
lower to unk (Plate 4, Fig 2, and Plates 20, 25, and 33) The anange- 
ment of the nerves conti lbuting to the plexus is vanable, especially upon 
the left side, but the following conesponds to most of the authoi’s dis- 
sections At the outei boidei of the scalenus medius muscle the three 
gieat neive-tiunks divide into antenor and postenoi blanches. The 
antenor divisions from the upper and middle tiunks foim the outer cood 
of the plexus, the antenor division fiom the lower trunk furnishes the 
inner cood, and the postenoi divisions of the upper and middle trunks 
unite behind the axillary aiteiy to foim the posteo tor cood, which also 
receives the small postenor division of the lowei tiunk, but the lattei is 
often found passing directly to form part of the musculo-spiral neive At 
its commencement the plexus is broad (Plate 25), but it becomes nairow 
opposite the clavicle (Plate 36), and forms below it an intricate mteilace- 
ment about the axillary aitery (Plate 45, Fig 2) beneath the pectoralis 
mmoi muscle In the loot of the neck the nerve-trunks receive some 
filaments fiom the ceivical ganglia of the sympathetic neive, and the 
fifth ceivical neive sends a bianch to join the phrenic nerve as it 
passes down over the scalenus anticus muscle (page 221) The branches 
fiom the biachial plexus above the clavicle, besides the one to the phrenic 
neive, are small musculao oieoves to the longus colli and scalene muscles, 
and a branch which pieices the scalenus medius and accompanies the pos- 
tenor scapular aiteiy to supply the levator anguli scapulae and rhomboid 
muscles The supoo a-scapular neove arises from the upper trunk of the 
plexus, and passes to the superior border of the scapula beneath the supra- 
scapulai aiteiy tlnough the notch m the scapula It furnishes nerves to 
the spmati muscles and to the shoulder-joint The posterior thooacic nerve 
(or external respnatoiy neive of Bell) arises usually fiom the upper trunk, 

at the outer holder of the scalenus medius, and sometimes receives a bianch 
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from the middle trunk It passes behind the axillaiy aiteiy, and sup- 
plies the senatus magnus muscle, which it enteis upon the outei suiface 
(Plate 45, Fig 2, No 38) 

The handles below the davide aie mainly foi the supply of the arm 
The external and internal antenoi thoiacic nerves anse by filaments from 
the anterior divisions of the thiee trunks of the plexus The external 
anterior thoiacic neive pierces the costo-coiacoid membiane in close i ela- 
tion with the aeromio-thoi acic aitery, and supplies the adjacent parts of the 
pectoialis major muscle The internal antenoi thoiacic neive is joined by 
a filament from the formei, and, after passing between the axillary vessels, 
supplies the pectoial muscles The sub-scapulai neives, tlnee in numbei, 
arise fiom the postenor cord of the plexus and aie distributed to the sub- 
scapulans, teies majoi, and latissimus doisi muscles The nerve to the 
last muscle is called the long sub-scapulai neive, and accompanies the sub- 
scapulai aiteiy to the lowei boidei of the muscle The ciicamflex neive 
anses fiom the postenoi cord antenoi to the sub-scapulai neives It is a 
laige nerve, and after sending a filament to the sliouldei -joint it accompa- 
nies the posterior cucumflex aitery round the suigical neck of the humeius 
beneath the deltoid muscle It divides into many blanches, which supply 
the skin ovei the deltoid and the uppei and back pait of the aim (Plate 
27, No 37) Very curiously, the branch of the circumflex nerve which 
supplies the teres minoi muscle possesses a small pseu do-ganglion close to 
its origin Branches also pass to the fiont and back paits of the capsulai 
ligament The terminal branches of the bi actual plexus are described 
with the aim (page 357) 

The lymphatic glands of the axilla (Plates 44 and 45) receive 
the lymphatic vessels from the uppei extiemity, fiom the back, from the 
anterior portion of the chest, and from the outei portion of the mammary 
gland (page 251) They form a continuous chain with the cervical lym- 
phatic glands passing beneath the clavicle to the loot of the neck They 
are about a dozen m numbei, of variable size, and are mostly m close 
relation to the axillaiy vein and its largei tnbutanes Tlieie is also a 
cluster of the glands situated more superficially than the deeper ones, and 
embedded in the loose connective tissue and fat of the axillary space The 
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thoiacic and sub-scapulai aitenes furnish blood to the deepei glands, while 
the superficial ones aie supplied by the alai thoiacic aiteiy The lymphatic 
vessels fiom the outei side of the aim and shouldei pass to a couple of 
glands m the gioove between the deltoid and pectoiahs majoi muscles, 
ovei the costo-coiacoid membiane, neai the cephalic vein The effeient 
vessels from these usually pass to the ceivical glands dnectly, while the 
lymphatic vessels fiom the mnei side of the aim teimmate m thiee glands 
situated along the axillaiy vein A gland is geneially found in 1 elation 
to the sub-scapulai aiteiy, and anotliei on the tendon of the latissimus 
doisi close to the humeius The supeificial lymphatic vessels of the 
back aie denved fiom the whole expanse of that legion, fiom the nape 
of the neck to the loins They conveige to the axilla, and end in the 
glands in the upper and back pait of the cavity 

The lymphatic vessels fiom the nipple, the aieola, and the outei poition 
of the breast convey then lymph to two 01 thiee glands situated upon the 
senatus magnus muscle undei covei of the lower boidei of the pectoiahs 
majoi muscle The effeient vessels fiom all the axillary glands lesolve 
themselves into foui lymph-trunks, which pass along with the subclavian 
vein and teimmate upon the light side in the light lymphatic duct and 
upon the left side m the thoiacic duct (page 318) When the axillaiy 
glands aie m a nonnal condition they cannot be felt thiough the skm, 
and it is not always possible to detect them even when they aie slightly 
enlarged Then secondaiy involvement in scmhous disease of the bieast 
is so common that it is advisable m all such cases, when an operation 
is lesorted to, to extend the incision into the axillaiy space, so that the 
finger can thoroughly explore the cavity With the exception of the 
lemoval of the chain of ceivical glands from about the internal jugular 
vein, tbeie is no opeiation of a sinnlai natuie moie tiymg to the skill and 
patience of the surgeon than the lemoval of the axillaiy glands about 
the axillaiy vessels. They aie closely associated at all times with the 
thm walls of the great veins in this legion, but when implicated with 
disease then relation is of the most intimate chaiactei, and they have 
litei ally to be peeled off one by one, at imminent risk of luptuimg the 
veins No lough handling of the stiuetuies in the apex of the axilla 
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duung an opeiation would be countenanced by one whose scalpel had 
ever umavelled the mtiicacies of these pai ts in his student clays 

THE REGION OE THE ARM 

The aim extends fioni the axilla to the elbow It has aheady been 
stated (page 332) that the shape of the shaft of the humeius above the 
deltoid inseition is cylinducal, below it is prismatic and slopes gradu- 
ally downwaid and slightly foiwaid to the lowei end, wlieie it becomes 
tiansveisely flattened (Plate 28) The central poition of the lowei end 
of the humeius is peculiaily foimed foi aiticulation with the ulna It is 
called the tiochlea , and consists of a smooth, lounded, condyloid sm face, 
which is constncted at the middle so that the mnei poition is somewhat 
laigei and piojeets lowei than the outei Above the constiiction ante- 
noily theie is a depiession foi the leception of the coionoid ocess 
of the ulna when the foiearm is flexed, called the coronoid fossa Pos- 
tenoily theie is a sinnlai but largei depiession, the olecianon fossa, foi 
the olecianon piocess of the ulna when the foieann is extended The poi- 
tion of bone between these fossae is exceedingly tlnn and tianslucent, and 
sometimes peifoiated, foimmg the supi a-ti ochleav foi amen Jutting out 
fiom the internal poition of the tiocldeai suiface is a pionunent pi ocess, 
the internal epncondyle, and to the penosteum ovei this pi ocess the flexoi 
muscles of the wiist and hand aie attached The intei nal epicondyle 
looks dnectly inwaid when the aim hangs natuially at the side, and 
occupies a lowei plane than the external epicondyle, which is the cone- 
sponding piocess upon the outei portion of the tiochleai suiface. The 
lattei is lougli and compaiatively shoit, and gives attachment to the 
oiigms of some of the extensoi muscles Upon the outer suiface of 
the tiochlea is a small spheioidal foiwaid piojection, called the capit- 
ulum, upon which the cup-shaped depiession on the head of the ladius 
lests and glides within the elbow-joint The outer and inner boideis 
aie dnectly continuous with the epicondyles, and aie known as the ex- 
tonal and internal supi a-condyloid i idges Upon the poster oi suiface 
of the internal epicondyle theie is a slight gioove foi the ulnar neive 
The epicondyles aie the only paits of the humeius which aie subcuta- 
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neous, and, although the shaft of the humeius can be felt through the 
soft struetuies, theie aie no other bony prominences, and theiefoie the 
sut ' fcLC6-ynct r i Icing, which is due to the contoui of the vanous muscles, is of 
paiticulai mteiest m lelation to the subjacent paits This is moie pio- 
nouuced m well-developed musculai men than among women whose aims 
aie lounded and of legulai outline Fat, heie, as m other paits of the 
body, always subdues the depressions and renders them less discernible 

The skin on the fiont and inner suifaee of the aim is especially smooth, 
free fiom hans, delicate, and extiemely sensitive, while on the back and 
outer suifaee it is somewhat thickei and less sensitive The skm is also 
loosely attached to the deepei paits by the subcutaneous fascia This is 
often manifest m cellulitis, and in amputation thiough this pait of the 
uppei extiermty the laxity of the integument allows it to be diawn away 
from the muscles with veiy little effoit For this leason the method of 
applying the knife fl om without mwai d in amputation through the arm 
is suggested to those who may be called upon to do this opeiation with- 
out much piactical expenence, as it secuies flaps with bevelled edges (Plate 
51, Fig 1) 

The tnangular depiession caused by the insertion of the deltoid muscle 
(page 335) can generally be lecognized upon the surface with ease, and, as 
it indicates the precise mid-point of the shaft of the humerus, it is an 
impoitant landmark Exactly opposite to it, upon the inside of the arm, 
is the inseitiori of the coiaco-brachialis muscle The bulge of the biceps 
muscle causes its outline to be usually well defined m the front of the arm, 
so that there aie fuirows oi depiessions upon each side of it The outer 
bicipital depiession extends fiom the bend of the elbow to the mseition 
of the deltoid, and corresponds to the position thus far of the cephalic 
vein (Plate 45, Fig 1, No 29), which ascends above this m the groove 
between the deltoid and pectoialis major muscles and empties into the 
axillaiy vein It is accompanied by the descending blanch of the aciomio- 
thoiacic aitery and the uppei external cutaneous neive Sometimes there 
is a connecting vein between the cephalic vein and the external jugular or 
tbe subclavian, wlucli passes ovei the clavicle, and, being subcutaneous, is 
leadily seen duiing life The inner bicipital depiession is moie notice- 
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PLATE 47. 

Figure 1. 


The radial border of the forearm and elbow, showing 
being carefully renioi ed— to the muscles and tendons 

1 The biceps muscle 

2 The external cephalic vein, a direct continuation of the 

radial vein 

3 Branches of the musculo cutaneous nerve 

4 The musculo spiral nerve 

5 The tendon of the extensor communis digitornm mus 

cle 

6 The tendon of the extensor secundi internodii pollicis 

muscle 

7 The posterior annular ligament 

8 The external brachial vein 

9 The median nerve 


the relations of the superficial veins— the superficial fascia 


10 The basilic vein 

11 The bicipital fascia 

12 The median vein 

13 Branches of the musculo spiral nerve 

14 The tendon of the flexor carpi radlalis muscle 

15 The tendon of the supinator longus muscle 

16 The radial ner\ e passing round to the bach of the wrist 

17 The tendon of the extensor ossis metacarpi pollicis 

muscle 

18 The tendon of the extensor pnmi internodii pollicis 

muscle 

19 The radial artery, seen through the deep carpal fascia 


Figure 2. 


The anterior view of the left elbow to show particularly the bicipital fascia in relation to the superficial veins and 
the deep vessels and nerves 


1 The brachial artery 

2 The basilic vein 

3 The anastomotica magna artery 

4 The ulnar nerves 

5 The internal cutaneous nerve 

6 The branches of the ulnar and internal cutaneous nerves 

around the internal condjle of the humerus 

7 The ulnar vein 

8 The branches of the internal cutaneous nerve in the 

forearm 


9 The biceps muscle 

10 The median nerve 

11 The brachial vein 

12 The median basilic vein 

13 The brachial artery at the bend of the elbow 

14 The tendon of the biceps muscle 

15 The median cephalic v ein 

16 The vena anastomotica 

17 The bicipital fascia 

18 The median vein 


Figure 3. 

Dissection of the veins on the bad of the hand and forearm, with their relations to the underlying tendons and 
nerve' 


1 The posterior ulnar vein 

2 The common ulnar vein 

3 The posterior annular ligament 

4 The carpal branch of the ulnar nerve 

5 The icna sahaklla 


6 The posterior radial vein 

7 The radial vein 

8 The radial nerve 

9 The radial artery 

10 One of the dorsal interossei arteries 
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able than tlie ontei , it extends from tlie middle of the bend of the elbow 
all the way to the axilla, and indicates the couise of the biaehial aiteiy 
and its companion veins and neives 

The deep fascia of the arm is a continuation fiom the fascia of the 
shouldei and axilla It foims a close-fitting investment for all the mus- 
cles m this legion, and sends into each condyloid ndge of the humeius 
stiong septa which divide the muscles in fiont fiom those behind In 
ceitam localities it expands so as to foim piotected passage-ways foi nn- 
poitant vessels and neives, as ovei the musculo-spu al gioove on the pos- 
tenoi surface of the humeius for the neive of that name and the supenor 
piofunda aiteiy which accompanies it, and on the bordei of the humerus 
above the mtei nal condyle, wheie it sometimes foims a dense band acioss 
the median neive Heie its attachment to the humeius is occasionally 
ossified, piesenting a liook-sliaped piocess of bone, which is then called 
the supi a-condyloid pi ocess The deep fascia is also pierced hei e and there 
by the nerves which pass down to be distubuted to the foieaim, and at 
the middle of the intei nal bicipital depression there is an oval opening, 
the hiatus semilunai is, foi the basilic vein 

Theie is maiked vanability in the density of the deep fascia in its 
diffeient relations Thus, over the biceps it is quite tlun, but upon the 
inside of the aim, wheie it passes between the biceps and the braclnalis 
anticus, it is veiy stiong, foimmg a dense sheath foi the brachial vessels 
and nerves and binding them upon the suiface of the latter muscle At 
the back of the aim the fascia constitutes a stiong envelope ovei the biceps 
muscle, and in fiont, as it appioaches the elbow in lelation to the tendon 
of the biceps, it is also lemaikably stiong 

The biceps muscle is so called because it has a double origin The 
long head anses by a long lound tendon fiom the top of the glenoid cavity 
and the glenoid ligament, and, aiching ovei the head of the humeius 
within the capsule of the shouldei -joint, pierces the lattei between the 
two tubeiosities and descends m the bicipital gioove between them, coveied 
with a reflection of the synovial membrane of the joint (page 334), which 
seives to lubucate it and facilitate its movements It is held in place 
by the tendon of the pectoialis major muscle, which passes over it to be 
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mseited into tlie outer ridge of tlie gioove, being also connected to the 
lattei muscle by its slieatli The shoit head anses by fleshy and tendi- 
nous Abies fiom the point of the coracoid piocess together with the 
coraco-biachialis muscle (Plate 44, Fig 2, No 23) About the middle of 
the aim the two heads unite and form a single mass of muscle, which 
is subject to gieat vanation in development in diffeient individuals, and 
terminates suddenly m a stiong flat tendon Tins tendon is of con- 
sideiable length, is subcutaneous, and can be readily felt upon contrac- 
tion of the muscle It twists somewhat ippon itself and sinks into the 
ante-cubital fossa to be inserted into the lowei and postenoi part of the 
bicipital tubercle of the radius, a bursa being interposed between the 
tendon and the front of the tubercle Before the tendon enteis the 
fossa it gives off fiom its mnei boidei a semilunar fold of fascia which 
protects the bi actual vessels and the median nerve at the bend of the 
elbow (Plates 46 and 47) 

The action of the biceps muscle is to both flex and supmate the fore- 
arm The function of supination ensues upon the mannei of its insertion 
into th epostenoi pait of the tubeicle of the radius, and is most effectually 
accomplished when the elbow is bent, because the tendon then passes at 
a right angle to its inseition ~ The peculiar ligamentous function of the 
long tendon at the shouldei -joint has aheady been described (page 333) 
The biceps receives two blanches fiom the brachial aitery One of these 
is called the vas abemans (page 355) It enteis about the middle of the 
muscle, and divides within its substance into ascending and descending 
blanches Each head of the muscle receives a blanch from the musculo- 
cutaneous neive (page 362) 

The coi aco-h achialis (Plate 44, Fig 2, No 7, and Plate 45, Fig 2, 
No 29) is a slender muscle on the inner side of the short head of the 
biceps, m common with which it arises by fleshy Abies from the coracoid 
piocess of the scapula It is mseited by a flat tendon at the middle of 
the inner surface of the shaft of the humerus, just above the foiamen for 
the nutnent arteiy to that bone This muscle is pierced by the musculo- 
cutaneous nerve in its upper poition (Plate 45, Fig 2, No 27), which also 
supplies it Its action is to draw the arm forwaid and inward upon the 
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side of tlie cliest Not only is the uppei portion of this muscle the guide 
to the axillaiy aiteiy (page 343), but, as the biaelnal aiteiy is in 1 ela- 
tion to its fiat tendon of mseition, it can heie be effectually compiessed if 
the pressuie is duected outwaid. This is the usual site foi the applica- 
tion of a tourniquet, but it should always be lemembeied that the close 
relation of the median neive (page 357) lendeis it liable to be included 
m the pressuie and theiefore to cause great pain Theie is a buisa intei - 
posed between the tendons of the coiaco-braclnalis and the short head of 
the biceps and the tendon of the subscapulans muscle ovei the head of 
the humerus 

The biacluahs anticus muscle anses by two fleshy poitions, one upon 
each side of the mseition of the deltoid, and fiom the lower pait of the 
fiont suiface of the liumeius, which it coveis Its innei bolder is also 
connected with the septum fiom the deep fascia which separates it fiom 
the tnceps postenoily Its fibres aie ananged in neaily paiallel bundles, 
so that they foim a bioad thick mass supei posed upon the capsule of the 
elbow-joint, to which it is slightly attached Its tendon is flat, and upon 
the outei bordei extends into the substance of the muscle It is chiefly 
inseited into the coronoid piocess of the ulna, and leflected upon a ndge 
fiom this piocess to the tubeiosity of the ulna It foims a pad to the 
elbow, upon which the biachial vessels and the median and musculo- 
cutaneous nerves aie suppoited internally, as they pass across the joint 
under protection of the expansion from the tendon of the biceps muscle 
Externally the biacluahs anticus is quite supei ficial, and sepaiated from 
the supinator longus muscle by a fuirow m which is lodged the musculo- 
spnal neive (Plate 47, Fig 1, No 4), from which it receives a small 
bianch, although its mam neive-supply is fiom the musculo-cutaneous 
neive upon its mnei side Its action is to flex the elbow 

The tnceps extensoi cubiti is so called fiom its triple origin and its 
pecuhai function of being the sole extensoi muscle of the foieaim. It 
is situated at the back of the aim The long oi middle head anses by a 
stiong thick tendon fiom the bottom of the glenoid cavity and the lowei 
portion of the glenoid ligament It is closely connected with the capsule 
of the sliouldei -joint As it passes between the tendons of the teies 

45 
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mmoi and major muscles (page 329) it becomes more fleshy The outer 
head begins immediately below the attachment of the teres minor muscle, 
and is itself attached all the way to the musculo-spiral gioove and to 
the leflection of the deep fascia The vnnei head auses close to the m- 
seition of the teies majoi muscle, and fiom the posterioi surface of 
the liumeius below the musculo-spnal gioove nearly as far as the inter- 
nal epicondyle Its fibies anange themselves into an oblique tendon 
which blends with the musculai mass composed by the union of the 
fleshy poitions of the other two heads about the middle of the back 
of the aim The combined tendon thus foimed is thick and lemaik- 
ably stiong It is inseited into the summit and sides of the olecranon 
piocess of the ulna Between the tendon and the back part of the 
capsule of the elbow-joint tlieie is a cushion of fatty tissue, which has 
sometimes been descubed as a bursa From the tendinous portion of the 
inner head some muscular fibies pass dnectly to the olecianon and the 
adjacent poition of the capsule, and have been specialized as the sub- 
anconeus muscle The musculo-spiral neive sepaiates the outer fiom the 
inner heads, aud sends blanches to all the heads of the tnceps muscle. 

The brachial artery is the continuation downward of the axillary 
artery. It commences at the lowei border of the posterioi fold of the 
axilla, at the inner boidei of the coraco-brachialis muscle, whence it 
passes along the inner boidei of the biceps muscle to the middle of 
the flexuie of the elbow, where, opposite the head of the ladius, it 
divides into the radial and ulnai aitenes The above muscles slightly 
oveilap the aiteiy in its course, which is at first internal to the shaft of 
the humeius upon the tnceps and brachialis anticus muscles and sub- 
sequently giadually inclines to the front of the lower end of the bone 
beneath the bicipital semilunar fascia The brachial artery gives off 
seven 01 eight muscular branches from its outer side to the contiguous 
muscles, and four puncipal branches fiom its inner side, as follows 

The supei 101 piofunda aiteiy usually arises fiom the brachial below 
the teres major muscle, although it is sometimes given off in common with 
the postenoi cncumflex fiom the axillary. Soon after its oiigm it dis- 
tnbutes mvsculai hunches to the deltoid, the coiaeo-biachialis, and the 
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long head of the triceps muscle , also a communicating branch to the poste- 
rior circumflex, which plays an impoitant idle in the collateral circulation 
after ligatuie of the main vessel in this locality, and a nutnent bianch , 
which enteis the uppei end of the humerus beneath the outei head of the 
triceps About the middle of the aim the supenoi piofunda subdivides 
into two puncipal branches, one of which, the cubital, descends tliiougli 
the substance of the tnceps muscle to the olecianon piocess, wlieie it an- 
astomoses with the anastomotica magna, postenoi ulnai, and mtei osseous 
lecunent aitenes, assisting in the foimation of the icte oleci am , while 
the othei bianch accompanies the musculo-spnal neive to the outei side 
of the aim, wheie, after pieicing the mteimusculai septum, it descends 
deeply with the ladial neive m the funow between the biachialis anticus 
and supinatoi longus muscles to anastomose with the radial lecunent 
arteiy about the external epicondyle 

The mfenoi yn ofunda aiteiy anses eitliei in common with the supenoi 
piofunda or by a sepaiate ongin at the middle of the arm, and puisues 
a course with the ulnai neive thiougli the intei musculai septum to the 
interval between the mtei nal epicondyle and the olecianon, where it also 
tei inmates in the lete oleci am The mam nutnent aiteiy is usually 
denved fiom one of the musculai blanches of the brachial It pieices 
the tendon of the coiaco-biachialis muscle to enter the nutnent foiamen, 
and within the medullaiy canal divides into ascending and descending 
blanches which anastomose with the nutnent vessels denved fiom the 
penosteum The anastomotica magna arises fiom the brachial about six 
centimeties, 01 two and a half inches, above the bend of the elbow It 
luns at fust mwaid acioss the bracliialis anticus muscle, and then divides 
into bianclies, one of which descends antenoily between the biachialis 
anticus and pionatoi ladn teies muscles m fiont of the internal epicondyle 
to anastomose with the autenoi ulnai lecunent aitery, another pierces the 
mteimusculai septum postenoily to anastomose with the postenoi ulnai 
lecuirent and infenoi profunda aitenes in the lete oleciam, while a thud 
usually aiches ovei the olecianon fossa and joins the supenoi piofunda 
aiteiy Besides these legulai blanches of the biaclnal arteiy theie is 
anotliei , called the vas abenans, which ordinal ily is quite insignificant 
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and arises neai the origin of the supenoi piofunda or in common with 
it, and descends over the median nerve to supply the neighboring pait 
of the biceps muscle This vessel occasionally plays an important role 
m leplacmg the biachial aiteiy when that vessel has undeigone some 
modifying change m consequence of intei feience with its development 
duung foetal life In such cases it puisues the oidinaiy course of the 
brachial artery, except that it is placed ovei instead of undei the median 
nerve, and it joins the ladial aiteiy, 01 veiy raiely the ulnar It is of 
vanable size, and, owing to its substituting one 01 othei of the teinnnal 
branches of the mam vessel, it occasions the condition called the high 
bifurcation of the biaclnal The possibility of such an occunence should 
nevei be lost sight of in the opeiation of tying the biaclnal aiteiy The 
line of reference for the brachial artery is practically a continuation of 
the line for the axillary aiteiy (page 343), and may be diawn along 
the internal bicipital depiession from the middle of the axillary space to 
the middle of the bend of the elbow The incision should be made along 
the above line, with the aim abducted and rotated outward The basilic 
vein (page 351) will be found m the superficial fascia, and can be diawn 
aside The deep fascia should be divided upon a grooved dnector, and 
when the biceps muscle has been diawn outwaid the sheath of the brachial 
vessels will be exposed, with the median nerve lying dnectly ovei it, and, 
as the neive may tlieiefoie receive pulsations fiom the aiteiy, it lequnes 
careful examination lest it be mistaken for the vessel itself 

Aftei much experience as a teachei of operative surgeiy, the autlioi 
feels justified m stating that the inexperienced generally find more diffi- 
culty m secuung the biachial aitery piopeily than in seeming any other 
artery in the body This may be due to the belief that the task is an 
easy one, owing to the stiaight couise and somewhat supeificial position 
of the vessel The disposition of the median neive is most lmpoitant, 
and if understood it may serve as a deep guide to the arteiy This 
neive m the upper part of the arm is geneially at the outer side of the 
aitery, but it veiy soon approaches the sheath of the brachial vessels 
and overlies it as far as the semilunar bicipital fascia, wheie the arteiy 
passes to the middle of the elbow-joint, and the nerve continues, at its 
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inner side, to descend between the two heads of the pronator radii teies 
muscle There is an investment of the deep fascia which retains the 
neive m this 1 elation to the sheath of the vessels even, if the position of 
the aim is changed m extension, hut if the foiearm is flexed after the 
deep fascia is divided the neive can he diavn to one side 01 the othei 
and the undeilying sheath exposed When the lattei is opened, the aiteiy 
will be found with a companion vein upon each side of it It should he 
fuitliei lemembered that the uppei pait of the aiteiy is ovei the musculo- 
spiral neive, that the ulnai neive is close to its mnei side as far as the 
mseition of the coiaco-biaeliialis muscle, and that towaid the elbow the 
internal cutaneous neive is either m fiont of or close to its inner side 

The venae comites of the bi actual aiteiy aie the continuations of the 
deep radial and ulnar veins (Plate 46, Fig 2) The internal is usually 
much laigei than the aiteiy, and often oveilaps it They aie frequently 
united by cross veins, similai to those about the axillaiy arteiy, either m 
fiont of oi behind the aitery, and they unite m a single tiunlc m the 
axilla to empty into the axillaiy vein neai the tendon of the sub- 
scapularis muscle 

The terminal blanches of the h achial plexus of nerves (page 344) aie 
the median, the musculo-cutaneous, the ulnai, the two internal cutaneous, 
and the musculo-spiral neives The median neive is composed of a plexi- 
foim anangement of fibies denved fiom two heads which arise lespectively 
fioni the outei and mnei coids of the bi achial plexus and unite to foim a 
single neive-coid external to the axillary aitery, generally beneath the pec- 
toiahs mmoi muscle (Plate 45, Fig 2, Fo 23) In its couise down the 
aim the median neive does not noimally give off any blanches It is 
usually at first at the outer side of the arteiy, neai the axilla, although 
not always so, and it soon oveilies the sheath of the bi aclnal vessels 
until it leaches the elbow, wheie it is at the mnei side of the aitery, 
as alieady described The deep fibies of origin to the outer head of 
the median nerve aie denved fiom the sixth and seventh ceivical nerves, 
and those to the mnei head are derived fiom the eighth ceivical and 
fiist doisal nerves The musculo-cataneous neive anses fiom the outer 
cord of the bi achial plexus m common with the external head of the 
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Figure 1. 

Dissection of the palm of the right hand, showing the superficial layer of the palmar fascia 


1 The abductor pollicis muscle 

2 Slip of the palmar fascia, passing to the proximal pha 

lanx of the thumb 

3 Lateral nerve to the thumb 

4 Accessory transverse slip of the palmar fascia, arching 

over the vessels and nerves to the thumb 

5 The prmceps pollicis artery 

6 The superficial layer of the palmar fascia, showing Its 

longitudinal fibres and expansion 


7 Arch of the palmar fascia between the metacarpal 

bones of the index and middle fingers, over tho 
digital v essels and nerv es 

8 Tendon of the palmarls longus muscle 

9 The ulnar arterj, at the wrist 

10 The abductor minimi digit! muscle 

11 The external lateral nerv e and arterj to the little finger 

12 Arch of the palmar fascia, between the little and ring 

fingers 

IS The branches of the median nerv e 


Figure 2, 

Dissection of the palm of the right hand The superficial layer of the palmar fascia is hooked aside to show the 
deep laj er of the fascia and the superficial palmar arterial arch 


1 The superficialis volm arterj 

2 The abductor pollicis muscle 

S The continuation of the superficialis vol® artery 

4 The deep layer of the palmar fascia, over the median 

nerv e and the flexor tendons 

5 The flexor brevis pollicis muscle 

6 The superficial palmar arch 

7 Digital branches of the median nerve 

8 The superficial laj er of the palmar fascia, hooked aside 

9 Branches of the median nerve dividing at the cleft of 

the fingers into digital nerves 


10 The annular ligament 

11 The ulnar arterj 

12 The ulnar nerve 

13 The abductor minimi digit! muscle 

14 Branches of the median nerv e 

15 The external lateral arterj to the little finger 

16 Branch of the superficial palmar arch 

17 Tendinous insertion of the palmar fascia to the meta 

carpal bone of the ring finger 

18 Superficial flexor tendon to the ring finger 

19 Digital nerves from the median nerve 


Figure 3. 

Dissection of the palm of the right hand showing the position of the superficial nrterwl arch and the relations 
of its digital branches to the nerves and flexor tendons 


1 The flexor carpi radialis tendon 

2 The median nerv e, abov e the annular ligament 

3 The abductor pollicis muscle 

4 The median nerve below the annular ligament 

5 The pnnceps pollicis arterj 

6 The flexor tendon to the index finger 

7 Aponeurotic arch 

8 Sheath of flexor tendons 

9 Aponeurotic arch 

10 The subdivision of the superficial flexor tendon", to be 
inserted m the sides of the second or intermediarj , 
phalanx 


11 Anastomosing branches of the digital arteries, across 

the phalangeal joint 

12 Aponeurotic arch 

13 Terminal arterial plexus 

14 The ulgar arterj 

15 The annular ligament 

16 The ulnar nerve 

17 The superficial palmar arch 

18 Superficial flexor tendon 

19 Aponeurotic arch of the flexor tendon to the ring 

fingei 

20 Deep flexor tendon of the ring finger 


Figure 4. 

Dissection of the palm of the right hand The tendons are cut awaj to show the deep palmar arterial arch and its 
relations, etc 


1 The median nerve, abov e the annular ligament 

2 The opponens pollicis muscle 

3 The abductor pollicis muscle 

4 The superficialis voire arterj 

5 The flexor brev is pollicis muscle 

6 Branch of the median nerve to the thumb 

7 The adductor pollicis muscle 

8 The tendon of the flexor longus pollicis muscle 

9 The cut ends of the flexor tendons 

10 Sheath of the flexor tendons 

11 Aponeurotic arch 

12 Terminal arterial plexus 


13 The ulnar nerve 

14 The ulnar arterj 

15 The annular ligament 

16 The median nerve below the annular ligament 

17 The flexor brev is minimi digiti muscle 
IS The deep palmar arch 

19 The superficial palmar arch 

20 The cut ends of the flexor tendons 

21 Aponeurotic arch 

22 Insertion of superficial flexor tendon into the sides of 

the intermediary phalanx of the ring finger 

23 Terminal arterial plexus 
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median neive, at the outer side of the axillary arteiy It pierces the 
coiaco-biachialis muscle and passes obliquely to the septum between the 
biceps and biaclnalis anticus muscles Above the outei side of the elbow 
the neive pierces the deep fascia between the tendon of the biceps and 
supmatoi longus muscles, and becomes subcutaneous beneath the median 
cephalic vein (Plate 46, Fig 1, No 9) It supplies branches to the 
coi aco-bi achialis, the coiacoid head of the biceps, and the biachialis an- 
ticus muscles This neive is sometimes derived fiom the median nerve, 
oi, if it is absent, the median nerve distubutes the blanches ordmanly 
supplied by it, — the whole of the outei cold of the biachial plexus, in 
such instances, conti lbutmg to the formation of the median Division 
of the museulo-cutaneous nerve at its origin will lesult in paralysis of 
the flexor muscles at the elbow Its Abies have been traced to the fifth 
and sixth ceivical neives 

The ulnai neive anses from the innei cord of the biachial plexus 
m common with the internal head of the median nerve and the internal 
cutaneous neive In its couise noimally this neive gives off no blanches 
in the arm At fiist it is internal to the biachial aitery, but it soon leaves 
it to accompany the infeiioi piofunda aiteiy, with which it pieices the 
intei muscular septum fouiteen centimeties, oi about five inches, above 
the elbow, and descends on the inner head of the triceps muscle to reach 
the space between the internal epicondyle and the olecianon Here it is 
accommodated m a shallow groove upon the back of the epicondyle 
(page 348), and can be felt through the skin 

The internal cutaneous nerve, after its ongin fiom the inner cord of 
the brachial plexus, descends at first beneath the deep fascia on the inner 
side of the biachial aitery About the middle of the aim it pierces the 
fascia at the hiatus semilunans, which also admits the basilic vein (page 
351), and divides into antenoi and postenor branches The anterior 
bianch passes under the median basilic vein and supplies the skm on 
the foieaim as fai as the wrist, wheie it communicates with cutaneous 
blanches of the ulnar neive The posterior bianch soon subdivides 
into seveial branches, one of which is distributed to the back of the 
internal epicondyle and communicates with the lessei internal cutaneous 
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nerve, and anothei to the back of the foiearm as fai as the wnst, above 
which theie is a connection between it and the ulnar neive The fibies 
composing both the ulnai and the internal cutaneous neives aie onginally 
derived fiom the eighth ceivical and hist doisal neives The lesser 
vnternal cutaneous nci ve {of Wnsbeig ) anses also fiom the innei cold 
of the biaclnal plexus, leceiving its filaments fiom the fiist doisal neive 
It is at fiist upon the innei side of the axillaiy vein, and neai the antenoi 
fold of the axilla it usually unites with the postenoi division of the lateial 
cutaneous bianch of the second intei costal neive, 01 mtei costo-humei al 
neive (page 339) the compound neive thus foimed pieices the deep 
fascia and supplies the skin of the inside of the aim as fai as the elbow 
The musculo-spn al net ve anses fiom the postenoi coid of the biaclnal 
plexus, in common with the ciicumflex neive (page 346), then onginal 
filaments being denved fiom the sixth, seventh, and eighth ceivical and 
fiist dorsal nerves The museulo-spnal neive is the laigest of the nenes 
of the aim It descends behind the uppei pait of the biaclnal aiteiy and 
passes between the external and the mtei nal heads of the tnceps muscle, 
winding obliquely round the back of the shaft of the humeius with the 
supenoi piofunda aiteryin the musculo-spnal gioove Thence it pieices 
the inteimusculai septum and enteis the funow between the braclnalis 
anticus and supmatoi longus muscles, both of which it supplies upon 
the outei side of the lowei third of the aim, where it divides into two 
teiminal branches, the ladial and posterior interosseous nerves In the 
fiist paifc of its couise, behind the brachial aiteiy, the musculo-spnal 
neive gives off branches as follows the neive to the long head of the 
triceps, the postenoi vnteinal cutaneous neive , winch supplies the aiea 
of skin behind that supplied by the intei costo-liumeral neive, the neive 
to the inner head of the tnceps, from which a little bianch sometimes 
passes to join the ulnar nerve, the neive to the anconeus muscle, the 
neive to the outer head of the tnceps, and the postei tor external cutaneous 
neive, which usually anses fiom the mam neive within the musculo-spiral 
groove and subdivides into two branches, the supenoi of which becomes 
superficial below the deltoid insertion and supplies the skin of the aim 
between that point and the elbow external to the cephalic vein The 
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inferior hanch descends within the supeificial fascia of the forearm and 
supplies the skm over the ulna (page 378) It is intei estmg to note that 
the musculo-spiral neive supplies all the extensor and all the supinator 
muscles, except the biceps In consequence of its close connection with 
the humeius, this neive is fiequently mjuied by contusions, 01 in fiactuies 
at the middle of the shaft of the bone 

Fiactuie of the shaft of the humeius is a veiy common accident, both 
fiom dnect and fiom indirect violence, but much undue stiess has been laid 
upon the influence of musculai action upon the displacement of the fiag- 
ments of the bone In fact, marked displacement is laiely met with, not- 
withstanding the possibilities usually ascubed to the mjuiy with lefeience 
to its occunence above or below the insertion of the deltoid muscle The 
weight of the arm tends to oveicome displacement, and seldom allows much 
shoitening In the tieatment of all fiactuies of the arm it is of the 
utmost impoitance that both the shoulder-joint and the elbow-joint should 
be pioperly suppoited, so as to maintain the fragments m peifect line 
Non-union would piobably be far less common if this weie undei stood. 
In amputation though the middle of the aim by the antei o-postenor oval- 
flap method, the lelations of the impoitaut parts as they appeal in the flaps 
when made upon the left aim aie as follows (Plate 51, Fig 1) The ante- 
noi flap consists chiefly of the biceps muscle (No 1), while the posterior 
flap is composed chiefly of the tuceps muscle (No 5), containing the 
anastoinotica magna aiteiy (No 11) Between the flaps on the inner side 
aie the ulnar nerve (No 4), the median nerve (No 3), and the brachial 
vessels (No 8) On the outei side, in the angle between the flaps will be 
found the severed superior piofunda artery (No 9) and the musculo-spnal 
neive (No 10) 

At birth the ossification of the shaft of the humeius is neaily completed, 
although the extiemities aie entnely cartilaginous Bone is not developed 
in the head befoie the second year, or in the tubeiosities before the third 
year Theie is geneially but one centie of ossification for the two tuber- 
osities, but theie may be one foi each tubeiosity The bicipital groove 
is pioduced by the constant and forcible impiession of the long tendon of 

the biceps muscle on the growing bone About the fifth yeai the centies 

46 
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for the head and tubeiosities coalesce and foim the uppei epiphysis, which 
is not united to the shaft until about the twenty-second yeai The radial 
portion of the aiticulai surface of the lowei end of the humeius is de- 
veloped by a centre of ossification in the third year, and the ulnar suiface 
does not begin to ossify befoie the twelfth yeai The internal epicondyle is 
formed about the fifth yeai, and the external epicondyle in the fouiteenth 
yeai The epicondyles and the tiochleai suiface become united about the 
seventeenth yeai and foim the lower epiphysis, which geneially unites 
with the shaft a yeai later It should be noted that aftei the sixteenth 
year the growth of the humeius chiefly depends upon the uppei epiphysis 

THE REGION OE THE ELBOW 

The elbow is foimed by the lower end of the humeius and the upper 
end of the ulna, which aie so adapted to each othei that they establish 
a hinge-joint of veiy consideiable stiength, by which the aim is con- 
nected with the foieaim The peculiai confoimation of the lowei end 
of the humerus has aheady been descnbed (page 348) The uppei end 
of the ulna is one of the most remaikable poitions of the skeleton, and 
possesses many singular featuies It consists of two conspicuous piocesses 
sepaiated by a deep hollow The piocess which extends backward is 
called the olecranon , because it foims the prominence of the elbow It 
is a thick, stiong, bony eminence ending in a cuived tip which is received 
into the oleeianon fossa of the humerus when the foreaim is extended 
The base of the oleeianon process is constucted wheie it joins the shaft, 
coi responding to the line of the oleeianon epiphysis, and is the usual 
seat of fiactuie when this pait of the bone is bioken The upper pos- 
tenor suiface of the oleeianon is somewhat squaie-shaped, and piesents 
a rough mipiession foi the attachment of the tuceps muscle (page 354) 
The antenoi suiface is smooth, and foims the uppei part of the deep 
hollow called the gieatei sigmoid cavity, which articulates with the 
ti odd ear suiface on the humeius The bottom of this cavity is maiked 
transveisely by a line, which indicates the constriction at the base of 
the oleeianon above refeued to The cavity terminates below in the 
coionoid piocess, the bioad projection from the shaft of the ulna which 
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cuives upwaid and ends m a point winch lests m the coronoid fossa 
of the liumeius when the foieaim is flexed The base of the coio- 
noid piocess is thick and dnectly continuous with the shaft of the ulna 
Theie is no epiphysis foi this piocess, and its fiactuie is liaidly possible 
The biaclnalis anticus muscle is attached to the base of the piocess 
and contiguous pait of the shaft Upon the outei suiface of the coro- 
noid process theie is a nanow oblong hollow, called the lesser sigmoid 
cavity , m which the adjacent head of the radius rolls The upper end of 
the ladius, although it is piesent within the elbow-joint, does not properly 
take pait in the function of that joint The contiguous poitions of the 
elbow aie peculiaily adapted to the letention of the uppei end of the radius 
m position, so that the function which it possesses in 1 elation to the hand 
through the wust-jomt may be maintained and act haimoniously with the 
movements at the elbow The upper end of the ladius is called its head 
It consists of a lound disk with a cupped depiession which glides upon 
the capitulum on the outer condyloid suiface of the humeius The mnei 
pait of the maigmal surface of the head is held in contact with the 
lesser sigmoid cavity of the ulna, in the oidinaiy position of the foieaim, 
by means of the oibicular ligament In the rotation of the ladius the 
greatei part of the maigm of the head may 1 evolve within the cavity. 
Below the head the bone is cylindneal and constncted, forming the 
neck, which joins the shaft at the piomment tubercle on the inner 
side of the bone, at the postenor and undei suiface of which the 
tendon of the biceps muscle is attached 

The elbow-joint is a gmglymus or hinge joint The sigmoid cavities 
of the ulna and the tiochlear suiface of the humeius are covered with a 
layer of aiticulai cartilage, as aie also the depiession and maigm of the 
head of the radius As stated above, the latter is piesent at the elbow 
in Older meiely that its function of lotation may be piopeily adjusted to 
the contemporaneous movements of the ulna It is theiefoie not attached 
to the humerus by any special ligament, but with the ulna it is firmly 
held m close 1 elation by the oibicular ligament, which forms a sort of 
collar round the neck of the ladius, its ends being attached to the anterior 
and posterior boideis of the lessei sigmoid cavity This constitutes the 
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supenor ladio-ulnar joint, tlie chief function of winch is to prevent the 
biceps muscle fiorn dislocating the radius foiward The lowei margin of 
the orbicular ligament is quite straight, and much nanower than the upper 
pait, which is loosei and blends with the fibies of the an tenor and external 
poitions of the capsulai ligament sunounding the elbow The capsulai 
ligament is of unequal density, and is attached to the humeius over the 
coronoid fossa in front, to the maigms of the olecianon fossa behind, and 
on each side to the lowei suifaceof the epicondyles Below, the capsule 
is attached to the ulna on the external boideis of the olecianon and coionoid 
processes, and to the innei edge of the gieatei sigmoid cavity, and extei- 
nally it is connected with the uppei pait of the oibiculai ligament 
The capsulai ligament is stiengtliened by accessory fibies, which are 
sometimes specialized as antenor, postenoi, internal lateial, and external 
lateial ligaments They aie inseparable fiom the lest of the capsule, but 
it is important to note then peculiaiities, as they in a measuie limit the 
extent of motion at the joint The anienoi ligament consists of an 
oblique band of fibies extending fiom the internal epicondyle to the 
outei pait of the coionoid pi ocess and the adjacent oibiculai ligament 
They assist m preventing ovei -extension A few of the fibres of insei- 
tion of the biaclnalis auticus muscle are attached to this pait of the 
capsule, so that in flexion the lattei is drawn upwaid fiom between the 
bones The internal lateial ligament consists of strong fibres which pass 
fiom the internal epicondyle in a radiating mannei, some being attached 
to the coionoid piocess and some to the olecianon piocess, while a small 
band of fibies extends transveisely between the two piocesses acioss the 
internal notch of the gi eater sigmoid cavity, thus affording piotection to 
the small vessels which heie enter the joint From the internal lateral liga- 
ment the flexor subhmis digitoium muscle arises (page 381) The fibies 
composing the external lateial ligament pass from the external epicondyle 
to the orbicular ligament, and leceive the origin of the extensoi communis 
digitorum and supinatoi bievis muscles The posterior ligament is veiy 
weak, and is composed of thin, loose fibres which extend ovei the back of 
the joint from the maigm of the olecranon fossa to the bordeis of the 
olecranon process As some of the deep fibres of the triceps are inserted 
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into it, it is diawn upward with the conti action of that muscle. When 
the capsule is opened, seveial quite large fatty masses aie usually found 
contained within the folds of the synovial membrane, and occupying the 
several fossae on the end of the humerus and the notches at the sides of 
the greater sigmoid cavity of the ulna The synovial membrane lines 
the entne capsule, and is widest and loosest beneath the tendon of the 
tuceps muscle, as is demonstrated by the enlargement on each side of 
the olecianon m cases of synovitis It is well to note here also that in 
all cases of clnonic distention of the elbow-joint fiom disease the posi- 
tion of semi-flexion is assumed, which natuially enables the joint to hold 
the greatest amount of fluid The inner surface of the oibicular liga- 
ment is also piovided with a reflection of the synovial membrane, which 
facilitates the rotation of the head of the radius Theie aie seveial smallei 
folds of the membiane in relation to the oibiculai ligament One piojects 
between the head of the ladius and the capitulum, and another between 
the lower bolder of the lesser sigmoid cavity and the neck of the radius 
The latter restiains somewhat the movements of pronation and supination 
The movements of flexion and extension at the elbow are piobably not 
hindered by the olecianon and coionoid piocesses of the ulna, because tlieir 
respective fossae on the humeius receive them completely, but the liga- 
ments and tendons in fiont of and behind the joint exert a considerable 
degree of restiaint A knowledge of this fact is of great impoitance m 
the treatment of all mjunes about the elbow, as the thickening resulting 
from plastic inflammation oceuning in such cases about these ligaments 
and tendons is very apt to produce ankylosis It is one of the reasons 
why early and repeated passive motion should be resorted to upon the 
subsidence of acute inflammatory symptoms m e-veiy case of sprain 01 
fiactuie at the elbow 

In consequence of the obliquity of the trochlear surface of the lower 
end of the humerus, when the elbow is extended and the hand supinated 
the foreaim. diveiges from the line of the arm at an angle of about ten 
degrees A line diawn through the epicondyles on the lower end of the 
humeius will form a light angle with the axis of the aim, but an obtuse 
angle with the axis of the foieaim This explains why m flexion the 
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/ 

Figure 1. 


Dissection of the muscles of the right forearm and hand 
of the thumb to the radial artery 

1 The tendon of the biceps muscle 

2 The supinator longus muscle 

3 The extensor radialis longior muscle 

4 The extensor communis digitorum muscle 

5 The tendon of the extensor radialis brevior muscle 

6 The posterior annular ligament 

7 The tendon of the extensor secunal intemodii polllcls 

muscle 

8 The tendon of the extensor radialis longior muscle 

9 The tendon of the extensor indicis muscle 

10 The tendon to the index finger from the extensor com 
munis digitorum muscle 


in pronatlon to show the relations of the extensor tendons 

11 The tendon of the middle finger 

12 The flexor carpi radialis muscle 

13 The flexor sublimis digitorum muscle 

14 The tendon of the flexor carpi radialis muscle, at the 

wnst 

15 The extensor ossis metncarpl pollicis muscle 
1G The extensor primi intemodii pollicis musclo 

17 The radial artery 

18 The abductor brer is pollicis muscle 

19 One of the tendons of the adductor interosseous musclo 

to the middle finger, blending u ith the tendon of the 
common extensor muscle 


Figure 2. 


Dissection of the muscles and tendons of the bach of the right forearm and hand, in extension 


1 The internal condyle of the humerus 

2 The extensor carpi ulnaris muscle 

3 The extensor communis digitorum muscle 

4 The extensor minimi digiti muscle 

5 The posterior annular ligament 

6 The tendon of the extensor radialis brer lor muscle 

7 The tendon to the little finger from the common exten 

sor muscle 

8 The tendinous slip connecting the tendons to the middle 

and ring fingers 


9 The extensor communis digitorum muscle 

10 The supinator longus muscle 

11 The extensor carpi radialis longior muscle 

12 The extensor ossis metaenrpi pollicis muscle 

13 The tendon of the extensor radialis brer lor muscle 

14 The extensor primi intemodii pollicis muscle 

15 The extensor secundi intemodii pollicis muscle 

16 The abductor pollicis muscle 


Figure 3. 

Dissection of the tendons on the hack of the left hand, showing the relations of the nen es and arteries 


1 The extensor ossis metacarpi pollicis muscle 

2 The extensor primi mternodn pollicis muscle 

3 The extensor secundi mternodn pollicis muscle 

4 The tendon of the extensor carpi radialis brevior 

muscle 

5 The tendon of the extensor carpi radialis longior 

muscle 

6 Branches of the radial nene to the thumb and index 

finger 

7 The posterior annular ligament 

8 The common nerve to the adjacent sides of the thumb 

and index finger 

9 The abductor pollicis muscle 


10 The nerves to the adjacent sides of the index and mid 

die fingers 

11 The tendon of the index finger in its aponeurotic 6heath 

12 The extensor carpi ulnaris muscle 

13 The shaft of the ulnar 

14 The third dorsal interosseous muscle 

15 The branches of the ulnar nerv e to the ring and little 

fingers 

16 Common nene to the adjacent sides of the ring and 

middle fingers 

17 The tendon to the middle finger from the common 

extensor muscle 

18 One of the dorsal interossei arteries 
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foreaim inclines inward, so that the hand is hi ought toward the middle 
line of the body, and also why it is not possible foi the hand to be 
placed flat upon the shoulder of the same side When the foieaim is 
extended, the epicondyles of the humeius and the olecranon piocess of 
the ulna will be found to lie m a dnect tiansverse line, but when it is 
flexed these points foim a tuangle, the olecranon being bi ought foiward 
m front of the tiansveise line thiough the epicondyles The olecianon 
process is nearer to the internal than to the outei epicondyle When the 
olecianon is veiy piomment, its summit will be found in extieme exten- 
sion above the transveise line These bony piommences constitute the 
chief landmarks of this region, and, as they can always be felt through 
the skin, their 1 elation in flexion and extension, as above indicated, should 
be caiefully noted in all injuiies to the elbow It may also be obseived that 
here, as in all othei joints, much uncertainty may be lemoved by lefeience 
to the similai features upon the opposite limb 

The skm ovei the front of the elbow is veiy thin and fine, and, although 
there may be moie 01 less fat in the subcutaneous tissue, the relations of the 
tendon of the biceps muscle can generally be easily lecogmzed, whereas 
behind, ovei the olecianon, the skin is loosely attached with a thickened 
and lough ened cuticle, which m extension is puckeied into transveise 
wi inkles In fiont of each elbow there is upon the outer side a promi- 
nence corresponding to the bulging of the mass foimed by the supinatoi 
longus and extensor muscles, and upon the mnei side theie is a piominence 
caused by the pronatoi ladn teies and flexor muscles Between these the 
tendon of the biceps muscle descends into the ante-cubital fossa, thus 
foimed, and in well-developed aims a groove is noticeable extending 
upwaid on each side of the tendon to blend respectively with the outei 
and inner bicipital depressions The outer bolder of the tendon of the 
biceps can be distinguished better than the inner, owing to the reflection 
fiom the latter of the semilunai bicipital fascia 

The superficial veins at the bend of the elbow, usually described 
as piesenting an M-shaped figure, are not always so ananged, because 
the veins aie liable to great diveisity in their disposition (Plates 45, 
46, and 47) over the bicipital fascia. The deviation is most common 
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upon the ladial side, m consequence of the radial tnbutary veins being 
deficient Oidinanly the radial veins from the ladial side of the foreaim 
pass upwaid to empty into the cephalic vein (page 349), and the ulnar 
veins empty into the basilic vein (page 351), while the antenoi median 
vein ascends fiom the wnst to the bend of the elbow, where, aftei leceivmg 
the blood from the deep veins of the foieaim by means of the vena anas - 
tomohca (Plate 46, Fig 2, No 10, and Plate 47, Fig 2, No 16), it 
divides into two branches, respectively known as the median basilic and 
median cephalic veins The median basilic vein generally occupies the 
inner bicipital gioove and joins the postenoi ulnar vein above the internal 
epicondyle as it empties into the basilic vein, while the median cephalic 
vein follows the outer bicipital gioove and joins the ladial veins to fonn 
the cephalic vein These veins can usually be distinguished tlnough the 
integument if there is not a gieat deal of fat The median basilic vein, 
owing to its laigei size, its prominence, and its comparatively fixed rela- 
tions, has been usually selected foi venesection in this legion Its couise is 
over the bicipital fascia, and conesponds so closely to that of the biaclnal 
aiteiy beneath the fascia that it may in some thin individuals leceive the 
pulsations fiom the aiteiy 

The stiength and denseness of the bicipital fascia depend upon the 
geneial musculai development, as is the ease with the expansions of the 
deep fascia elsewlieie Occasionally at the elbow two median basilic veins 
are found (Plate 46) Branches of the internal cutaneous nerve usually 
pass close to the mnei side of the median basilic vein, while filaments of 
the musculo-cutaneous neive pass to the skin of the foreaim at its outer 
side Beneath the supeificial fascia the lelations of the vessels and neives 
on either side of the tendon of the biceps muscle aie of gieat intei est 
In the outer gioove between the tendon and the supmatoi longus muscle 
aie the terminations of the musculo-cutaneous and musculo-spnal neives, 
and the superior profunda and radial recunent artenes (Plate 46, Fig 1, 
No 10) In the mnei gioove beneath the bicipital fascia aie the median 
neive, the brachial artery and its two conqiamon veins, and the communi- 
cation between the anastomotica and antenoi recunent ulnai artenes The 
median neive at the elbow is at the ulnai side of the biaclnal aiteiy, and 
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descends beneath the fascia between the two heads of the pionatoi ladn 
teies muscle (page 379), having pieviously distubuted blanches to the 
superficial flexoi muscles and to each head of the pionatoi The bia- 
chial ai tei y at the elbow passes beneath the bicipital fascia to the middle 
of the joint, where opposite the head of the radius it bifui cates into the 
ladial and ulnai aitenes As the biaclnalis anticus muscle passes over 
the elbow-joint to be mseited into the coionoid piocess of the ulna, it 
supports the termination of the biachial aiteiy, besides seivmg as a 
coveimg to the joint In foieible flexion of the elbow it is possible 
effectually to compress the aiteiy between the masses of muscle, but 
such pressuie, neeessanly involving the median neive also, is so painful 
that it cannot be endured more than a shoit time When the bicipital 
fascia is lemoved, the ongms of the biachial veins fiom the deep venae 
comites of the vessels of the forearm and then relations to the biaclnal 
aiteiy aie exposed (Plate 46, Fig 2, No 8) Between the olecianon 
piocess and the intei nal epicondyle the ulnar neive is lodged in a 
gioove, which is subcutaneous (page 359) It is in close l elation with 
the postenoi lecunent ulnai arteiy Sometimes the ulnai neive passes 
m front of the epicondyle instead of behind it. Just below the external 
epicondyle tlieie is a depression which is always to be seen even when 
there is much fat in the subcutaneous tissue This depiession adds 
much to the gi aceful contour of this pait of the foieaim, and it is 
most marked when the latter is extended The depression corresponds 
to the intei val between the supinator longus and extensoi carpi ladialis 
muscles and the external boidei of the anconeus muscle It is lm- 
poitant suigically, as the head of the radius can be felt m it when the 
bone is rotated, and because it thus affords a means of distinguishing 
the line of the elbow-joint If the forearm is placed m the position 
of extreme pionation, the tubercle of the radius can be felt below the 
head The superficial lymphatic vessels of the foieaim accompany the 
superficial veins towaid the inner side of the elbow, and terminate in a 
lymphatic gland, situated just above the internal epicondyle This gland 
is apt to be involved m any septic affection of the fingers oi hand, and 
should be lemembeied, as it is the lowest gland in the uppei extiemity. 
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Tlieie aie thee hit see about the elbow, one between the attachment 
of the tendon of the biceps and the tubeicle of the radius, a small 
one occasionally ovei the internal epi condyle, and a large one over the 
olecranon piocess The lattei is frequently enlaiged, and when inflamed 
may affect the joint, as there is a communication between it and the syno- 
vial membiane The elbow-joint is supplied by filaments from both the 
ulnai and the median neive In some injunes to the joint seveie pain is 
experienced m the paits of the foieaim corresponding to the distribution 
of these neives The anastomoses of the aitenes about the olecranon 
piocess and the postenoi part of the capsule of the elbow establish the 
icte oleciam The vessels foiming it aie denved fiom the anastomotica 
and supenor and infenor piofunda aitenes, which aie blanches of the 
biachial artery, and fiom the postenoi ulnar lecuuent and intei osseous 
recuirent aitenes It is impoitant to note that then disposition is such 
that the circulation through them is not intei rupted by the tension of 
the superficial fascia in extieme flexion of the elbow, when the cunent in 
the brachial aitery at its bifurcation may be anested by pressure It 
should be obseived also that the aitenes about the internal epicondyle 
aie moie numeious than those about the external 

The commonest fonn of dislocation of the elbow is wheie the bones 
of the foieaim aie dnven backwaid upon the lowei end of the humerus 
In such cases, when the displacement is complete, the coionoid piocess 
will be found opposite the olecranon fossa, with the head of the radius 
projecting behind the external epicondyle The anterior and lateial 
ligaments of necessity aie tom, the oibiculai is iniely affected, and the 
postenor may oi may not be torn, aecoidmg to the natuie and direc- 
tion of the violence The tendon of the biceps appeals like a tense cord 
diawn ovei the tioclileai suiface of the liumeius, while the attachment of 
the biachialis anticus is usually luptured The median and ulnar neives 
aie necessarily stretched 

Fractuies of the lowei end of the humeius which involve the elbow- 
joint occui most commonly m young peisons They aie caused by dnect 
violence received upon the point of the elbow Sometimes the olecianon 
piocess is dnven so foicibly into the olecranon fossa that the end of the 
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liumeius is split acioss tiansveisely at its base, 01 it may be complicated by 
a veitical separation of the condyloid poitions of the bone, theieby con- 
stituting a T-shaped fiactuie Of the two epicondyles, it may be said that 
the external, on account of its slight piommence and constiuction, is veiy 
larely if evei bioken by itself, wheieas the internal often suffeis fiactuie 
The latter, pifoi to the age of eighteen yeais, may be detached at its epiph- 
ysis (page 362) Tlieie is seldom displacement following fractuie of the 
mtei nal epicondyle, as it is enveloped by the dense aponeuioses of the 
common flexor muscles of the foieaim In children, when theie is a sepa- 
ration of the lowei epiphysis of the liumeius theie is natuially very little 
deformity, in consequence of the epiphyseal line being almost wholly 
within the capsule of the elbow Fi acture of the oleci anon pi ocess occurs 
most fiequently just above the constuction through the greatei sigmoid 
cavity, and corresponds to the epiphyseal line The degiee of displace- 
ment depends upon the extent to which the penosteum and ligaments are 
ruptured, and the consequent uniestucted contiaction of the tuceps muscle 
Fracture of the coronoid pi ocess of the ulna, 01 of the head 01 neck of 
the ladius, can hardly occur except in severe mjunes attended with dislo- 
cation and extensive contusion, owing to then anatomical lelations 

The relations of the paits as they are found in the flaps after ampu- 
tation at the elbow-jomt by the antero-postenoi flap method (on the left 
side) aie as follows (Plate 51, Fig 2) The antenor flap is composed 
chiefly of the biceps and brachiahs anticus muscles, and contains the 
seveied median nerve (No 1), and the biachial aiteiy (No 2) and its 
veins (No. 3) In relation to the internal epicondyle are the ulnar neive 
and the postenor recunent ulnai artery, while the musculo-spnal neive 
is in close proximity to the external epicondyle, and the ladial recunent 
aiteiy is m the outei angle of the flaps The postenoi flap is com- 
posed of the integument and the tendon of the triceps muscle (No. 12), 
the latter attached to the severed oleci anon pi ocess of the ulna A.t 
the nmei border of the postenor flap there is a recuirent branch of 
the ulnar artery, and m the mnei angle between the flaps is the 
anastomotica magna aiteiy. 

In i ejection of the elbow theie is always dangei of mjuiing the ulnar 



372 


THE REGION OF THE FOREARM 


neive, owing to its close relation to the internal epieondyle and the difficulty 
of detaching the soft stiuctuies fiom that bony jirommence It is veiy 
nnpoitcxnt to pieseive the penosteum ovei the olecianon and the stiong 
fascia ovei the anconeus muscle, so that the ti iceps may not be altogether 
severed fiom the ulna The lelations of the paits exposed m the pioceduie 
by a postenoi veitical incision (on the left side) aie as follows (Plate 52, 
Fig 6) the seveied tendon of the tneeps (No 2) will be seen just above 
the trochleai suiface of the lowei end of the humeius (No 3) , upon the 
outei side of the olecianon process, which is denuded of its penosteum 
(No 8), aie the head of the ladius (No. 4) and the ladial lecunent aiteiy 
(No 5), while upon the mnei side aie the ulnai neive (No 7) and the 
postenoi ulnai lecuirent aiteiy (No 9) 

As an lllustiation of the possible degiee of mjuiy which the elbow 
may recover fiom without loss of powei oi motion, the autlioi may be 
justified in noticing in this connection a case recently undei his care 
The patient, a young man aged twenty-one yeais, received fiactuies of 
the internal epieondyle and the uppei end of the ulna below the coro- 
noid piocess in consequence of a fall upon the elbow while it was in a 
semi-flexed position Seven weeks latei, when he was legaming the use 
of the elbow, after constant passive motion, he met with another fall and 
fiactured the olecianon of the same elbow tlnough the greater sigmoid 
cavity Owing probably to the passive use to which the tneeps had 
been so recently subjected, and ceitainly to the extensive laceiation of the 
ligaments and the periosteal connections, the process was diawn a hand’s 
bieadth away fiom its piopei site The local contusion and extiavasation 
in both instances weie unusually great, but, by caieful peiseveiance, within 
two months complete use of the joint was obtained, both as to power and 
as to motion, and measurement pioved that the olecranon was consolidated 
again with the ulnar shaft without any separation, — an unusual featuie 

THE REGION OF THE FOREARM 

The shafts of the radius and the ulna, beyond then upper extremities 
alieady descubed with the elbow, extend side by side to the wust and are 
peculiaily foimed, not only to support the soft structures of the forearm, 
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but also to be adapted to then respective functions, the ulna being em- 
ployed pimcipally in extension and flexion, while the office of the ladius 
is to lotate the hand m pionation and supination The ladius is external 
on the side of the thumb, the ulna is internal on the side of the little fingei 
The shaft of the ladius below the bicipital tubeiele is pnsmatic m foim, 
and gradually mci eases in breadth to the lowei fouitli of the bone, wlieie 
it is expanded into a large quadrilatei al-shaped extiemity foi aiticulation 
with the wust The ladius is slightly bowed foiwaid and mwaid, pie- 
sentmg an external border which is convex tlnough its wdiole extent, and 
an internal 01 ulnai border which piesents along its middle a shaip edge 
foi the attachment of the interosseous ligament which connects the radius 
with the opposing sliaip edge of the ulna The lowei extiemity of the 
ladius is the bioadest pait of the bone It teimmates in the caipal 
aiticular suiface, which piesents two concave facets, the outer of which is 
tuangulai, foi the leeeption of the uppei convex suiface of the scaphoid 
bone, and the innei is quadiate, foi the semilunai bone The external 
bolder of the scaphoid facet is nairow, and prolonged downwaid m a 
conical pi ojection, called the styloid piocess of the ladius The internal 
border of the semilunai facet is placed on a level considei ably lnghei than 
the lattei, and piesents a depiession for aiticulation with the contiguous 
convex boidei of the lower end of the ulna The margins of the ulnai 
depiession unite above and are continuous with the intei osseous edge of 
the bone The outer suiface of the styloid piocess and the adjacent pos- 
tenoi suiface of the lower end of the radius aie grooved foi the passage 
of the tendons of the extensoi muscles (page 384) The antenoi suiface 
of the lowei end of the radius appeals veitically concave, owing to the 
pi ojection forwaid of the megulai sliaip lip of bone, the antenoi ciest, 
which is the portion of the bone supposed to be detached from the shaft 
in the so-called Barton’s fiactuie of the wust 

The shaft of the ulna giadually diminishes m size from below the 
attachment of the biachialis anticus muscle to the lowei end It is pris- 
matic in foi m, and is twisted in its axis, so that below the elbow it inclines 
a little toward the ladius, becomes quite stiaight at its middle, and arches 
slightly away fiom the ladius lower down, wheie its lounded aiticular 
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PLATE 50. 


Figure 1. 

The relations of the structures involved in the operation of trephining the skull, as in a ease of cortical epilepsy 
The disk of bone has been rernoi ed and the pla mater partlallj detached to expose the convolutions oil the right heml 
sphere, supposed to include the centre of the movements of the hand, and especially of the thumb 


1 The scalp flap, including the periosteum, reflected from 

the bone 

2 The skull, with the temporal ridge plainly show ing 
S The upper cut end of the temporal artery 

4 The fissure of Rolando, in this case joining the horizon 

tal branch of the fissure of Sylvius 

5 The flap of dura mater v. ith the cut branch of the 

middle meningeal artery seen through it 


6 A branch of the middle cerebral artery, lodged In the 

posterior part of the horizontal branch of the fissure 
of Syltius 

7 A cut scalp artery, branch of the posterior temporal 

artery 

8 The low er cut end of the temporal artery 

9 The loner part of the anterior central, or ascending 

frontal convolution 

10 The lower port of the posterior central, or ascending 
parietal, convolution 


Figure 2. 

Amputation at the left shoulder joint by the oval flap method (of Larrej ) showing the relations of the parts exactly 
as they appear after the completion of the operation The anterior flap is formed by the pecloralis major, the heads of 
the biceps, the coraco brachialis the latisslmus dorsi, the teres major, and the rotator muscles of the joint The posterior 
flap is formed mainly by the deltoid muscle 


1 The axillary v ein 

2 The axillary artery 

3 The cut pectoralis major muscle 

4 The glenoid cavity of the scapula, covered with its ar 

ticular cartilage 

5 The glenoid or long head of the biceps muscle 

6 The clavicular portion of the deltoid muscle 

7 A branch of the anterior circumflex artery 

8 The cephalic vein and the descending branch of the 

acromio thoracic artery 


9 One of the brachial veins 

10 The latissimus dorsi and teres major muscles 

11 The brachial plexus of nerves 

12 The inferior scapular artery and v eins 

13 A portion of the capsular ligament 

14 The posterior circumflex v essels and nerve 

15 The cut deltoid muscle 

16 The position of the bub deltoid bursa 
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sui face bends back again to be received upon the depiession on the inner 
boidei of the lowei end of the ladius The mtei nal boidei of the ulna 
is megulai, being lounded and smooth above and loughened below, while 
the external 01 ladial bolder is piovided with a sliaip edge, except at the 
lowei foui tli of the bone The lowei extiemity of the ulna is very small, 
and teinnnates in a hollow depiession adapted to the tnangulai fibio- 
caitilage which mtei venes between it and the wiist-jomt Fiom the 
postenoi boidei of the lowei end, on the little-fingei side, extends a small 
blunt-pointed bony piojection, called the styloid pioccss of the ulna Tins 
is placed a little lowei than the lounded bony piommence 01 head of the 
ulna, which is leceived against the depiession on the ladius, all eady men- 
tioned, and foi ms the mfeuoi ladxo-ulnai joint This joint is compdeted 
below by the uppei suiface of the tnangulai caitilage (page 397), and is 
sunounded with a capsular ligament, which is especially loose antenoily 
Some of the fibies of this capsule have been specialized, accoiding to then 
lelative positions, as the antenoi and poslei 101 ladio-ulnai ligaments 
They are continuous with the capsule of the wnst-jomt piopei The 
opposing surfaces of the ulna and the tnangulai fibio-cartilage aie not 
moulded to each otliei, and the mtei vals between them aie filled by a 
loose fold of synovial inembiane, called the memhana sacciformis The 
shafts of the two bones of the foieaim are connected by the oblique and 
mteiosseous ligaments The oblique ligament extends from the lowei sui- 
face of the tubeiosity of the ulna downwaid and outwaid to the shaft of 
the ladius below the bicipital tubeicle It is not always piesent, and is 
legaided as a specialization of the fascia eovenng the supmatoi bievis 
muscle, which aiclies over the inseition of the tendon of the biceps 

The mtei osseous ligament, 01 intei osseous memhane, as it is sometimes 
called, consists of seveial layeis of fibies, which pass chiefly obliquely fiom 
the sliaip mtei nal edge of the ladius to the contiguous border of the ulna 
This ligament is deficient above, to the extent of about two and a half 
centnneties, 01 an inch, below the tubercle of the radius, so that that piocess 
can have fiee play in the lotation of the bone on the ulna In 1 elation to 
the extensor muscles of the thumb theie aie additional fibies derived from 
their sheaths, which cioss one anothei between the bones of the foieaim 
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The intei osseous ligament, besides ofFenng a broad surface for the attach- 
ment of the deej) flexoi and extensor muscles (page 383), stiengtliens the 
two bones and enables the hand to suppoi t a weight 01 to push against an 
object in extension, as when the ulna and the humeius aie in a dnect line, 
constituting the humei o-ulnar shaft The movements of conation and 
supination take place between the bones of the foieaim, about an axis 
which coiresponds to a line diawn fiom the head of the ladius thiougli 
the lowei end of the ulna and the metacaipal bone of the ling iingei 
Pionation is mainly limited by the lower two-tlmds of the intei osseous 
ligament, the innei part of the postenoi caipal ligament, and the opposi- 
tion of the bones Supination is checked paitially by the lowest pait of 
the mteiosseous ligament and the internal lateral caipal ligament, and pai- 
tially by the catching of the postenoi edge of the ulnai depiession of the 
radius upon the tendon of the extensoi caipi ulnans muscle, which passes 
ovei the gioove on the back of the styloid piocess of the ulna Owing to 
the loose capsulai ligament about the mfeiioi ladio-ulnai joint, theie is 
always a slight lateral motion between the bones at this aiticulation m the 
lotation of the ladius It should be remembeied that the mteiosseous space 
is largei below than above, and that it is nai lowest in complete pionation 
and widest m supination, and, fuitlier, that the bones of the foieaim can be 
said to be paiallel to each otliei only when they aie held half-way between 
pionation and supination, or when the foieaim is at light angles with the 
aim and the palm of the hand is turned upwaid In the treatment of 
fiactuies of the foiearm too gieat attention cannot be given to the piopei 
adjustment of the bones so as to secuie the pieseivation of the mteiosseous 
space from infringement, because such infringement is almost ceitam to be 
followed by a proportionate degree of loss of the lotating powei of the 
wnst In this connection it should be noted that the shafts of the ladius 
and ulna vary in size ielati\ely to each other accoidmg as they aie con- 
sideied near the elbow or neai the wnst, the ladius mci easing and the ulna 
deci easing fiom above downwaid Tins is well seen upon section of the 
bones, as m an amputation anywheie m this legion (Plate 51, Pig 3) 
Both bones aie also neaier to the postenoi than to the anterior suiface of 
the foieaim thiougli then whole extent 



THE REGION OF THE FOREARM 


377 


The internal and postenoi suifaees of the ulna are wholly subcu- 
taneous, and the lower pait of the external suiface of the shaft of the 
ladius, as well as its head, can he leadily felt thiough the skin, — the 
intei vemng poition of the ladius being coveied by the thick mass com- 
posed of the supinatoi longus and extensoi carpi ladialis muscles The 
shape of the cncumfeience of the upper portion of the forearm natuially 
depends upon the degiee of muscular development, being generally oval 
in the male and lound m the female and the child. In both of the 
latter the contoui of the limb is influenced by the piesence of a greater 
propoitionate amount of fat upon the antenoi and postenor suifaees The 
vai lability in the tiansveise width m the uppei pait of the foieaim is 
chiefly due to the degiee of development of the muscles which take 
ongm fiom the surfaces about the epieondyles of the humeius, the mass 
upon the ladial side being the laiger, already refened to as being more 
pronounced upon the postenoi suiface On the lowei thud of the radial 
boidei the extensoi muscles of the thumb pioduce a slight elevation as they 
pass obliquely downwaid (Plate 49) Above the middle of the foiearm 
the muscles aie always moie developed antenoily than they aie postenoily, 
while below it, wheie the muscles become tendinous, the two bones are 
more equally coveied by the soft paits both antenoily and postenoily 
The shin, like that of the aim, is thmnei, more sensitive, and more 
loosely attached by the supeificial fascia to the deep fascia on the fiont 
and mnei suiface of the foiearm than upon the back and outer suiface 
The supeificial veins, lymphatic vessels, and cutaneous neives aie within the 
layeis of fatty and connective tissue which compose the superficial fascia 
The veins can usually be readily seen through the skin, passing upward 
from the wnst to the elbow On the antenor suiface the superficial 
median vein ascends along the front of the forearm, while upon the ulnar 
suiface aie usually a small superficial anterior ulnar vein and a larger 
posterior ulnar vein The superficial radial veins commence at the radial 
dorsal plexus of the hand and ascend by seveial branches over the lower 
pait of the postenor or dorsal suiface of the forearm (Plate 47, Fig 3), 
and then wind lound the radial bolder to empty with the other superficial 
veins into the venous tiunks at the fiont of the elbow, alieady desenbed 

48 



378 


TEE REGION OF TEE FOREARM 


(page 367) Besides these tlieie are many superficial communicating 
veins wlncli connect the median with the ulnar and ladial veins at dif- 
feient points iu the front of the foreaim It is notewoitliy that the 
doisal suiface to the extent of ten centimeties, 01 four inches, below the 
olecianon pioeess is comparatively free from supeificial veins It is also 
a fact often unheeded, that the gi eater part of the blood fiom this legion 
is returned by the surface veins, so that any undue 01 impiopeily-applied 
piessure by splints or bandaging may lesult in oedema 

The cutaneous net ves of the foieaim aie denved fiom the blanches 
of the musculo-cutaneous, the exteinal cutaneous biancli of the musculo- 
spnal, and the internal cutaneous neives, which supply special aieas and 
establish communications between then ultimate filaments On the antenor 
suiface below the elbow, the antemoi branch of the musculo-cutaneous 
(page 357) supplies the ladial boidei of the foieaim as low down as the 
wnst (Plate 27, No 56) About opposite the middle of the ladius this 
neive gives off the postenor bianch, which winds backwaid to supply the 
skin on the doisal suiface as far as the wnst, wheie it joins with filaments 
fiom the radial and external cutaneous branches of the musculo-spnal 
nerve A few of the lowei filaments pass across the ball of the thumb 
and communicate with the palmai branch fiom the median neive and 
the radial neive m that locality In relation to the elevation caused by 
the extensor muscles of the thumb the tadial nave becomes superficial , 
and cuives over the ladius to supply the back of the hand and the fingeis 
(Plate 47, Fig I, No 16, and Plate 53, Fig 2) The exteinal cutaneous 
hunches of the musculo-spn al neive (page 360) supply some filaments to 
the skin ovei the fiont of the foreaim which join with fibies fiom the 
antenoi division of its mfeiior bianch, and some filaments to the outei 
and back pait of the foreaim, fiom the elbow to the wnst, by the pos- 
tenoi division On the ulnai side the antenoi bianch of the internal 
cutaneous neive (page 359) supplies the stnp of skin ovei the ulna as 
far as the wrist Below the inner side of the elbow the posterioi branch 
passes backward to supply the upper poitions of the postenor suiface of 
the foiearm The doisal branch of the ulnai neive becomes subcutaneous 
close to the styloid pioeess of the ulna (Plate 47, Fig 3, No 4), and dis- 
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tnbutes filaments over the back of the hand, 'which join with the terminal 
filaments of the external and internal cutaneous nerves about the wnst 

The deep fascia of the forearm, is dnectly continuous with that of 
the aim, and foims a dense, close-fitting aponeuiotic sleeve about the 
soft stiuctuies, being peculiaily modified above and below so as to con- 
tnbute to the powei of the muscles m then contraction and to restrain 
and pieseive the position of the tendons It is mainly composed of 
obliquely decussating fibies, which aie leinfoiced in certain localities, 
as in fiont of the elbow, by fibies fiom the tendons of the biceps and 
biaclnalis anticus muscles, and at the wust, wheie it forms the posterior 
annular ligament and conti lbutes to the antenoi annulai ligament The 
deep fascia is fuither attached to all the bony processes which aie sub- 
cutaneous, especially to the epicoudyles, the olecianon, and the mnei bolder 
of the shaft of the ulna The undei suiface of this fascia divides into 
septa, which not only sepaiate the individual muscles fiom one another 
but also furnish to each of them additional sui faces foi the ongm of 
then fibres It is peifoiated at intei vals by the vanous cutaneous vessels 
and neives 

The muscles of the forearm aie disposed m two gioups, an anterior 
group, consisting of the flexois and pionatois, which aie attached about 
the internal epicondyle of the humeius (page 348), and a posterior, con- 
sisting of the extensois and supinatois, which aie attached to the external 
epicondyle and the condyloid ndge above it Each group fuither consists 
of two layers, supeificial and deep The supei ficial layer of the anterior 
gioup compnses five muscles, which aie ananged in the following Older 
fiom within outward the pionatoi ladn teies, the flexoi caipi radialis, 
the palmans longus, the flexoi sublimis digitoium, and the flexor caipi 
ulnans 

The pionator ladn teies muscle anses by two distinct poitions or 
heads, the most supeificial being attached to the internal supia-condyloid 
ridge and to the adjacent intermuscular septum, and also, sometimes, to the 
supia-condyloid ligament (page 351), and the deeper portion by a tlnn 
tendon fiom the mnei side of the coronoid process of the ulna The 
fibres of these two poitions unite and pass obliquely to be inserted by a 
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flat tendon into the oblique line and the pronator impression on the outer 
side of the ladius This muscle foims the inner bolder of the ante-cubital 
fossa at the elbow, and is supplied by twigs fiom the median nerve, which 
descend between its two poitions (page 369) The special function of the 
pionatoi teies is to rotate the ladius on the ulna, in conjunction with the 
jnonatoi quadiatus (page 384) 

The flexor carpi ? admits muscle anses fiom the common tendon about 
the internal epicondyle, fiom the intei musculai septa on each side of it, 
and fiom the oveilymg deep fascia Its Abies pass obliquely outwaid and 
end m a long tendon, which is at fiist flat and becomes nanow towaid the 
wnst, wheie, after ciossmg over the antenoi annular ligament, it continues 
beneath the shoit flexor muscles of the thumb, thiougli a fibious arch m 
i elation to the trapezium, and is nisei ted into the base of the metacarpal 
bone of the index fingei In the lowei pait of the foieaim the tendon 
of tins muscle is at the inner side of the ladial aiteiy and its veins, the 
tendon of the supmatoi longus being at the outer side (Plate 46, Fig 1, 
No 14) Between the tendon and the tiapezium there is usually a buisa 
Theie is sometimes an accessoiy muscle beneath the flexoi caipi radialis, 
which anses fiom the radius and is inserted into the metacaipal bone of 
the middle fingei, being also connected with the othei muscle by a few 
fibres at its mseition The function of the flexoi carpi ladialis is to flex 
the wrist and to abduct the hand, oi, acting fiom below, it may assist in 
flexing the elbow It is supplied by the median neive 

The palmaiis longus muscle is occasionally absent, and when piesent 
is always small Its fibies unite into a slendei flat tendon, which de- 
scends usually along the middle of the foreaim upon the flexoi sublimis 
muscle to the wrist, wheie, after passing ovei the annular ligament, it 
becomes continuous with the palmar fascia (Plate 48, Fig I, No 8). 
In some instances the tendon of the palmaiis longus is attached to the 
antenoi annular ligament, without extending to the palmar fascia Its 
musculai poition is subject also to gieat vanety of development The 
flexoi caipi ulnans muscle has a double ongm, from the back of the 
internal epicondyle by a flat tendon, and by an expansion of the fascia 
over the olecranon, so that they foim an aich under which pass the 
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ulnai neive and ulnai lecuiient arteiy This muscle also takes origin 
fiom the fascia attached to the uppei two-thirds of the ulna The fibres 
from these souices piesent a penmfoim anangemenfc, as they entei a tendon 
on the ladial side, which, aftei passing ovei the antenoi annular ligament, 
is inseited into the pisifoim bone, and to the fibious expansion stretching 
acioss the uncifoim bone to the base of the metacaipal bone of the little 
fingei In the lower two-tliuds of the foieaim the ulnai aiteiy, with its 
companion veins and the ulnai neive, is placed between the tendons of 
the flexoi caipi ulnaiis and flexoi subhmis muscles, the foimei muscle 
in leality ovei lapping the aiteiy until within a short distance above the 
wnst (Plate 46, Fig 1, No 33). In relation to the annular ligament 
the ulnai vessels and neive aie piotected by a fibious expansion which 
extends between the ligament and the tendon of the flexoi carpi ulnaiis 
This muscle leceives twigs fiom the ulnai neive as the neive passes be- 
tween its two poitions above Its function is to flex and adduct the wnst 
The flexor sublimts digitoi um muscle is situated beneath the othei 
muscles of the supeificial layei, and anses by three sepaiate portions, 
— one large, tendinous, and fleshy, from the internal epicondyle and the 
adjacent pait of the capsulai ligament of the elbow and from the mter- 
musculai septa between it and the two caipal flexor muscles, one, small 
and tendinous, fiom the innei side of the coronoid process above the 
pronatoi teres, and anothei, thin, broad, and fleshy, fiom the oblique 
ridge on the fiont of the ladius, extending from the bicipital tubeicle to 
about two and a half centimetres, oi one inch, below the insertion of the 
pronator teies, which paitly ovei laps it The fibies fiom these different 
souices combine into one muscle, which passes down the middle of the 
forearm and subdivides into four distinct slips which teimmate in four 
tendons airanged in two superposed pairs as they pass beneath the an- 
nular ligament into the palm The supeificial pan of tendons are con- 
tinued to the middle and ring fingers, while the deeper pair go to the 
index and little fingers All these tendons within the palm are placed 
beneath the branches of the median nerve and the ulnar aitery (Plate 
48, Fig 3). Each of the tendons of the flexoi subhmis muscle, as it 
enteis the aponeuiotic sheath which encloses it in lelation to the meta- 



PLATE 51. 


Figure 


Amputation through the middle of the left arm by the nntero posterior oral flap method, showing the proper rela 
tions of the vessels and nerves to the humerus, in a veil developed man, aged fortj eight j ears 


1 The anterior flap, composed chiefly of the biceps mus 

cle 

2 The flap of the periosteum which lias dissected from 

the anterior surface of the humerus before the saw 
was applied to the bone 

3 The median lien e 

4 The ulnar nene 


5 The posterior flap, composed chicflj of the triceps 

muscle 

6 Section of the left humerus, at its middle 

7 The medullary canal of the humerus 

8 The brachial artery and reins 

9 The superior profunda artcrj 

10 The musculo spiral nerre 

11 The anastomotica magna artery 


Figure 2. 


Amputation at the left elbow joint by the antero posterior flnp method (of Dupuytren) shorr ing the relations of the 
ser ered structures immediatelj after the completion of the operation The olecranon process of the ulna is retained 
to preserve the function of extension of the triceps muscle 


1 The median nerre 

2 The brachial artery 

3 The brachial rein 

4 The ulnar artery and the ulnar nerve 

5 The anastomotica magna artery 

6 One of the recurrent branches of the ulnar artery 

7 The anterior flap, composed cliieflj of the biceps and 

brachialis anticus muscles 


8 The musculo spiral nerr e 

9 The radial arterj 

10 The loner end of the humerus short ing the trochlear 

surfaces of the condjles cor ered ruth articular car 
tilage 

11 The section through the greater sigmoid notch of the 

olecranon process of tire ulna 

12 The posterior flap 'composed or integument and the 

tendon of the triceps muscle 


Figure 3. 


Amputation through the middle of the left forearm by 
of the severed structures on completion of the operation 

1 The superficial median vein 

2 The anterior flap, composed chiefly of the flexor mus 

cles 

3 The median nerve 

4 Section through the middle of the left ulna 

5 The ulnar artery and i ems, and the ulnar nerve 


the antero posterior oral flap method, showing the relations 


6 The ndial artery and veins, and the radial non e 

7 Section through the middle of the left radius 

8 The interosseous arterj and the interosseous nerv e 

9 The posterior flap composed chiefly of the extensor 

muscles 

10 The superficial radial vein 


N B— These amputations were all done by means of a long stout, straight bistourj, applied from without inward, 
which gnes a bevelled appearance to the flaps, oiercomes the retraction of the shin, and renders unnecessarj the after 
retrenching of the muscles In each instance the vessels were left in the wound as they w ould be before the application 
of the ligatures, and the nen es have been left as thej were severed by the knife 
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caipo-plialangeal joint of its special fingei, divides into two lateral slips, 
winch diveige opposite the middle of the hist 01 proximal phalanx so 
as to allow the conespondmg tendon of the flexoi piofundus muscle to 
pass between them The two lateial slips of the superficial tendon 
closely embiace the deep tendon, and pass behind it m such a way 
that then component fibies decussate befoie they sepaiate again to be 
finally nisei ted into the sides of the second phalanges (page 404) The 
action of the flexoi sublimis muscle is to flex the second joint of the 
fiugeis The diffeient poitions of the above muscle aie supplied by the 
median neive 


The muscles of the deep layer of the anterior gioup of the forearm aie 
the flexoi piofundus digitoium, the flexor longus pollicis, and the pio- 
natoi quadiatus The flexoi piofundus digitoium muscle is the thickest 
individual musculai mass in this legion It anses from the mnei two- 
tlnids of the antenoi suiface of the ulna as fai as the ongin of the pio- 
natoi quadiatus muscle, and fiom the intei osseous ligament m relation to 
the ulna The fleshy mass lesultmg fiom the fibres thus arising soon 
divides into two portions, the outei one of which sepaiates fiom the inner 
and mam poition above the middle of the foieaim and continues inde- 


pendently to its inseition into the index fingei, while the fibres composing 
the inner portion aie inseited into tlnee flat tendons which pass side by 
side upon the same plane with their fellow-tendons to the index fingei 
beneath the annular ligament, undei the tendons of the flexor sublimis 
muscle About the middle of the fiist or pioximal phalanges of the 
fingers the deep tendons peifoiate the supei ficial tendons, to be inserted 
finally into the bases of the third 01 ungual phalanges (page 404) The 
tendons of the flexoi profundus muscle seive to flex the finger-tips Its 
neives aie blanches of the intei osseous branch of the median neive and 


the ulnai neive 


The flexor longus pollicis muscle arises mainly fiom the antenor pait 
of the shaft of the radius, below the oblique line and above the pronator 
quadiatus muscle, and from the adjacent part of the interosseous ligament. 
It sometimes also leceives a few fibies of ongin fiom the coronoid process 
The fleshy fibies, becoming tlnckei towaid the wrist, teiminate m a tendon, 
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winch passes under the annulai ligament and between the two portions of 
the flexoi brevis, to be inserted into the base of the last phalanx of the 
thumb It strongly flexes the thumb, and receives its nerve liom the 
interosseous branch of the median nerve 

The pronator quad-) atus muscle is a squaie muscle ansing tendinously 
from the lower fourth of the oblique line on the ulna, and from the stiong 
fascia covering its antenoi surface Its fibres pass tiansveisely to then ni- 
sei tion into the lowei fouitli of the anterior surface and contiguous outer 
border of the ladius Its function is to pionate the ladius in conjunction 
with the pronator teies muscle The mteiosseous branch of the median 
neive also supplies it 

The muscles of the super feral layer of the posterior group of the for e- 
arm are seven m numbei, and aie ananged in the following older fiom 
the radial to the ulnai bordei the supinatoi radii longus, the extensoi 
carpi radiahs longioi, the extensoi carpi radialis bievioi, the extensoi com- 
munis digitoium, the extensoi minimi digiti, the extensor caipi ulnai is, and 
the anconeus The supinator radii longus muscle anses by fleshy Abies 
fiom the external condyloid ndge of the humeius as high up as the 
musculo-spiral groove It forms the outei boundary of the ante-cubital 
fossa of the elbow, and is the most external of the muscles coveung the 
radial bolder of the foreaira (Plate 49, Fig 1, No 2, and Fig 2, No. 10) 
This muscle terminates about the middle of the forearm m a flat tendon 
which is inserted into the outei side of the base of the styloid process of 
the radius At its inseition it is coveied by the tendon of the extensor 
ossis metacaipi polhcis muscle (Plate 49, Fig 2, No 12) This muscle 
assists the antenoi muscles in flexing the foreaim, but it acts as a supi- 
nator upon the hand It is supplied by a biancli of the musculo-spiral 
neive before its division 

The extensor carpi radiahs longior muscle arises fiom the lowei part of 
the external condyloid ridge and the septum intei venmg between it and 
the extensoi bievior muscle It soon ends in a flat tendon which is over- 
lapped by the supinatoi longus, and, passing beneath the extensoi muscles 
to the thumb, it traverses a groove on the outei and postenor suiface of 
the lowei end of the ladius, to be mseited into the radial side of the 
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eaipal end of the metacaipal bone of the index fingei The tendon of 
this muscle occupies the second gioove in the postenoi annulai ligament 
Its neive is denved fiom the museulo-spnal neive 

The extensor caipi o achahs h evior muscle anses with the pieceding 
muscle fiom about the external epicondyle, the mtei musculai septa, and 
the adjacent pait of the capsulai ligament of the elbow It is shoiter and 
tlnckei than the extensoi longioi muscle, and its fibies teinnnate upon the 
undei suiface of a fiat tendon below the middle of the foieaim, wlieie it 
is oveilapped by the extensoi longioi The tendon passes beneath the 
extensoi muscles of the thumb, being accommodated in a special groove in 
the postenoi suiface of the lovei end of the ladius, and is nisei ted in the 
ladial side of the base of the metacaipal bone of the middle fingei It is 
supplied by the postenoi intei osseous neive The tendons of both of the 
ladial extensoi muscles have usually small bui see mtei posed between them 
and then nisei tions They aie peculiaily enclosed m a synovial sheath as 
they pass undei the extensoi muscles of the thumb, which allows them to 
play fieely undei these (page 388) Then function is to extend the wnst 
The extensoi communis digitoi um muscle anses fiom the lowei pait 
of the external epicondyle, the mtei musculai septa, and the ovei lying 
expansion of the deep fascia It divides on the back of the foieaim into 
tlnee poitions, which teinnnate in tendons at diffeient points and pass 
undei the annulai ligament postenoi to the ladius to the back of the hand, 
whence they aie distnbuted to the fingeis, the tlnid tendon dividing so that 
it is distnbuted to both the ling and the little fingei Below the annulai 
ligament the tendons become bioad and flat and diverge fiom one anothei 
towaid the knuckle-joints of the fingeis, wlieie they change in cliaiactei, 
becoming tlnckei and nariouei, and give off lateral expansions, which pass 
to the sides of these joints and thus foim the lateial metacai po-phalangeal 
ligaments (Plate 49, Fig 2) On the back of the hand the two middle 
tendons generally pass ovei the conesponding metacaipal bones, while the 
tendon to the index finger passes obliquely across the space between the 
fiist and second metacaipal bones, and the tendon to the little fingei, 
smallei than the otliei, continues in close l elation to that of the ring 
fin gei until just abo\e the metacai po-phalangeal joint, wlieie it diveiges 

49 
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abiuptly to pass to its mseition These tendons aie often connected by 
accessoiy slips — vincula — above the knuckle-joints They aie subject to 
gieat vanety, but they geneially exist as stiong slips extending fiom each 
side of the tendon of the ung fingei to the adjacent tendon (Plate 49, 
Fig 2, No 8), so that this fingei does not oidmanly admit of independent 
extension The tendon of the index fingei is usually fiee On the back 
of each fingei the common extensoi tendon, aftei giving off the bands 
which seive as lateial ligaments to the metacai po-phalangeal joint, is 
continued as the digital aponem osis, into which the tendons of the cone- 
spondmg lumbncal and mtei osseous muscles aie mseited m i elation to the 
second oi medial phalanx (page 403), wheie the aponeuiosis divides into 
tlnee slips, the middle one of which is attached to the base of the medial 
phalanx, while the two lateial slips join in fiont of the lattei and aie ni- 
sei ted into the uppei end of the thud or ungual phalanx This muscle is 
supplied by the postenoi mtei osseous neive Not only is the function of 
this muscle to act as a geneial extensoi of the fingei s, but it can also act 
so as to extend the fust phalanges while the second and thud aie flexed, 
and to extend the second and tlnid phalanges while the fiist aie flexed 
The extensoi minimi digiti muscle anses fiom the external epicondyle 
and the adjacent intei musculai septa, and its fibies aie ananged m a long 
slender bundle tei initiating m a tendon, which passes down the back of 
the foreaim close to the tendons of the common extensoi muscle, but 
occupying a sepaiate compaitment in the annulai ligament, postenoi to 
the infeiioi ladio-uluai joint On the back of the hand the tendon 
divides into two slips which pass to the little fingei, the slip on the 
ladial side being joined by the tendon fiom the common extensor, alieady 
descnbed, and then the tendons expand over the phalangeal joints and tei- 
minate in the same mannei as the other extensoi tendons of the fingeis 
It is supplied by the postenor mteiosseous neive, and its special function 
is to extend the little fingei independently 

The extensoi cm pi ulnans muscle anses fiom the common tendon about 
the external epicondyle, fiom the septum between it and the pieeeding 
muscle, and fiom the postenor boidei of the ulna in immediate pioxinnty 
to the ongms of the flexor caipi ulnans and flexoi profundus digitoium 
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muscles The fibies combine into a stiong, broad tendon which is ac- 
commodated in a gioove on the j>ostenoi suiface of the ulna close to its 
styloid piocess, with wlncli it is connected by a lateial expansion of fascia, 
and is finally nisei ted, aftei passing tlnough a sepaiate compaitment in 
the postenoi annulai ligament, into the ulnar side of the base of the 
metacaipal bone of the little fingei Theie is also a fibious expansion 
connecting its tendon with the extensoi aponeuiosis at the base of the 
little fingei The tendon is sunounded by an extension of the synovial 
membiane of the wrist as it lies in the gioove on the ulna When the 
foieann is in the position of full pionation, the end of the ulna can be 
felt and seen piojectmg between the tendons of the extensor carpi ulnans 
and extensoi minimi digiti muscles Theie is usually a buisa placed 
beneath the tendon and the end of the bone The postenoi intei osseous 
neive supplies its piopei neive, and its function is to extend the hand 
towaid the ulnai side 

The anconeus muscle is small, tnangular, and placed at the external 
and postenoi pait of the elbow, ansmg by a tendon fiom the back of 
the external epicondyle and the contiguous poition of the capsule of the 
elbow-joint, fiom which diverging fibies pass to be inserted into the tn- 
angular suiface on the uppei fouitli of the ulna It is subcutaneous, and 
receives a special branch fiom the musculo-sjmal neive, which descends 
to it tlnough the innei poition of the tnceps muscle just above it This 
muscle may be legal ded as an extension of the tnceps on to the foiearm, 
which it assists in extending the elbow 

The muscles of the deep layer of the posterior gioup of the fooeaim aie 
the supinator ladu bievis, the three extensoi muscles to the thumb, and 
the extensoi indicis The supinator ? adn brevis muscle anses beneath the 
mass of extensor muscles, from the lowei and postenoi pait of the external 
epicondyle, fiom the external lateial ligament where it blends with the 
orbicular ligament, and fiom the loughened suiface of the ulna below 
the lessei sigmoid cavity The fibies of this muscle wind ovei the neck 
and upper part of the shaft of the radius and aie mseited into the ladius 
between the bicipital tubeicle and the attachment of the pionatoi teies 
muscle Occasionally theie is a slip foi this muscle attached specially 
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to the oibiculai ligament The supinatoi brevis is supplied by the pos- 
tenoi intei osseous neive (page 394), and acts as a poweiful supinatoi of 
the radius 

The extensoi ossis metacaipi polhcis muscle is situated immediately below 
the supinatoi bievis, and anses fiom the ulna below that muscle, fiom the 
interosseous ligament, and fiom the opposite suiface of the ladius It 
descends obliquely, mossing over the iadia.1 caipal extensor muscles (Plate 
49, Figs 1, 2, and 3), about seven and a half centimeties, oi thiee inches, 
above the wust, passes thiough the annulai ligament, and is nisei ted into 
the base of the metacaipal bone of the thumb, usually sending a slip to 
the tiapezium The extensoi pi imi intei nodn polhcis muscle anses fiom 
the ladius and the intei osseous ligament just below the pieceding muscle, 
which it accompanies thiough the annulai ligament to be nisei ted into 
the base of the hist phalanx of the thumb (Plate 49, Fig 2, No 14) 
This muscle is intei estmg as being peculiai to the human hand The 
extensoi secundi intei nodn polhcis muscle paitially oveilaps the pieceding 
muscle, aiising fiom the ulna below the extensoi ossis metacaipi, fiom the 
mteiosseous ligament, and from the sheath of tbe extensoi minimi digiii 
muscle Its tendon passes independently thiough the annulai ligament, 
m a distinct gioove on the postenoi suiface of the ladius, passes obliquely 
acioss the radial extensoi tendons, and continues ovei the metacaipal bone 
and hist phalanx of the thumb to be nisei ted into the base of the second 
or last phalanx (Plate 49, Fig 1, No 7) These tendons seveially extend 
the poition of the thumb to which they aie distubuted They can be 
readily distinguished tlnough the slan, and the hollow produced by the 
extensoi pnmi and extensoi secundi tendons (the tabatiei e anatoimque ) is 
intei estmg because the ladial aiteiy heie passes acioss its hooi (Plate 49, 
Fig 1, No 17) to entei into the palm (page 414) The extensor mdicis 
muscle anses fiom the postenoi suiface of the ulna, below the extensoi 
secundi pollicis, and from the adjacent pai t of the mteiosseous ligament 
Its tendon passes beneath the annulai ligament m the same gioove on the 
end of the radius with the tendon of the extensor communis muscle It 
pioceeds to the metacaipo-phalangeal joint of the index fingei, wheie it is 
joined to the tendon from the common extensoi (Plate 49, Fig 1, No 9) 
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This muscle is supplied by the postenoi intei osseous neive, and its func- 
tion is to enable the index fingei to be extended independently 

The radial artery is the smallei of the two divisions of the biachial 
arteiy (page 354) It commences about opposite the head of the ladius, 
and continues in the same line as the biaclnal aiteiy as fai as the wnst, 
being upon the ladial side of the foieaim, and foi the most pait between 
the supinatoi longus and flexoi caipi ladialis muscles In the upper pait 
of its couise it is deeply situated between the pionatoi ladn teres and 
the supinatoi longus, the fleshy bordei of the lattei muscle usually ovei- 
lapping it This aiteiy is superficial to the extent of eight centimeties, 01 
a hand’s bieadtli, above the wust, and lests upon the lower part of the 
antenoi suiface of the shaft of the ladius (Plate 46, Fig 2, No 16), so 
that it can be easily distinguished and compiessed, and is tlieiefoie chiefly 
used as the most convenient vessel foi examining the ai tei ml pulse 

The handles of the i adial aiteiy m the foieaim aie the lecuirent, 
supeificiahs voice, musculai, and caipal The radial lecunent aiteiy is 
of variable size, anses below the elbow, and ascends between the supi- 
nator longus and biaclnalis anticus muscles, supplying m its course the 
two supinatois and the two ladial extensois (Plate 46, Fig 1, No 10) 
It inosculates with the supenoi piofunda arteiy (page 354) Th eaitena 
supeificiahs voice is vanable both as to size and as to ougm, and is some- 
times absent It usually anses fiom the radial aiteiy neai the wust, wlieie 
it turns to pass undei the extensoi muscles of the thumb It runs over 
the anterioi annular ligament (Plate 48, Fig 2, No 1) and above oi 
tluough the muscles of the ball of the thumb, to anastomose geneially 
with the supeificial branch of the ulnai aiteiy and establish the supeificial 
palmar arch (Plate 48, Fig 4, No 4) Tlieie are nine oi ten musculai 
blanches, which furnish blood to the muscles on the radial border of the 
foieaim The antenoi and postenoi caipal aitenes aie small blanches 
which usually leave the ladial artery below the pronatoi quadiatus and 
join the ramifications of the neighboring aitenes in the antenoi and pos- 
tenoi rete caipi . 

The radial arteiy is accompanied by the two deep radial veins, or vence 
comites, one on each side, which aie connected by venous links extending 
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Figure 1. 

The second phalangeal joint of the middle finger of the left hand laid open by an oval incision, as for the anterior 
flap of an amputation at this joint, to show the relations of the bone surfaces and the adjacent v essels 

1 The condyloid surface of the third or proximal phalanx S The glenoid surface of the head of the second phalanx 

of the middle finger °{ middle finger 

2 The external lateral digital artery 4. The internal lateral digital artery 

Figure 2. 

The metacnrpo phalangeal jointof the middle finger of the left hand opened, as in the first stage of an amputation 
(by the lateral flap method) of the finger, to show the appearance of the ends of the bones at this joint The position 
of the joint, on the dorsal surface, before the incisions were made, can be judged by comparison with the adjacent 
fingers 

1 The head of the metacarpal bone of the middle finger 

2 The external lateral digital artery 

3 The middle finger retained to show the character of the 

incisions for its remov al by the lateral flap method 

Figure 3 

Amputation at the carpo metacarpal joint of the thumb of the left hand (by the flap method), showing the relntivo 
positions of the structures severed in the operation 

1 The radial artery where it passes into the palm 

2 The os trapezium 

3 The head of the metacarpal bone of the thumb drawn 

outward after dn lsion of the ligaments 

4 The thumb retained to show the proper character of the 

incisions in this amputation 

Figure 4. 

The wrist joint of the right hand laid open by an oval incision ns for the dorsal flap, in amputation at this joint 
showing especially the appearance of the articulation between the lower end of the radius and the semilunar and 
scaphoid bones 

1 The lower end of the radius, showing the depression for 4 The cut tendons of the common extensor muscle to the 

the semilunar and scaphoid bones fingers 

2 The triangular fibro cartilage between the lower end of 5 The div ided radial artery 

the ulna and the carpus 6 The scaphoid bone 

3 The semilunar bone 7 The cut extensor tendons to the thumb 

8 The cut extensor tendon to the index finger 

Figure 5 

1 ertical section through the articulations at the w rist of the right hand to show the synov ml membranes and the 
cancellous structure and arrangement of the carpal bones 

1 The interos'eous membrane 9 Section through the unciform bone 

2. Section through the lower end of the ulna 10 Section through the low er end of the radius 

3 The triangular inter articular fibro cartilage 11 Section through the semilunar bone 

4 Section through the proximal row of the carpal bones 12 Section through the scaphoid bone 

5 Section through the distal row of the carpal bones 13 Section through the os magnum 

6 Section through the heads of the metacarpal bones 14 Section through the os trapezium 

7 Section through the cuneiform bone 15 Section through the trapezoid bone 

8 Section through the pisiform bone 16 Section through the heads of the metacarpal bones 

Figure 6 

The left elbow joint laid open posteriorly as in the process of resection or excision of this articulation, to show' the 
relations of the opposing bones and the adjacent structures 

1 The lower posterior portion of the left arm 6 The upper portion of the left forearm 

2 The severed tendon of the triceps muscle 7 The ulnar nerve 

3 The trochlear surface of the low er end of the humerus 8 The olecranon process of the ulna 

4 The head of the radius 9 Branch of the recurrent ulnar artery 

5 Branch of the recurrent radial artery 


5 The external dorsal artery of the thumb 

6 The radialis mdicis artery 

7 The pnneeps pollicis nrtery 

8 The internal dorsal artery of the thumb 


4 The trochlear surface of the third, or proximal, phalanx 

of the middle finger 

5 The internal lateral digital artery' 
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acioss tlie aiteiy at fiequent intei vals, and join the veil® comites of the 
biaclnal aiteiy in the ante-cubital fossa The ladial neive, which is a 
bianch of the museulo-spnal neive (page 360), is in 1 elation to the outei 
side of the ladial arteiy in the middle thud of the foieaim only About 
six centimetres, or two and a half inches, above the wust the ladial neive 
passes undei the tendon of the supmatoi longus muscle, to be distnbuted 
to the back of the hand (Plate 47, Fig 1, No 16) 

Above the wust, in the pulse-aiea, the radial vessels are often toituous 
(Plate 46, Figs 1 and 2) The line of lefeience foi the ladial aiteiy 
may be diawn fiom the middle of the bend of the elbow to the ulnai 
side of the styloid process of the radius, oi, foi all piactical purposes, an 
incision made paiallel to the ladial boidei of the foieaim and two centi- 
meties, oi a fingei’s bieadtli, fiom it will expose the sheath of the ladial 
vessels 

The ulnar artery is largei than the radial, with which it commences 
opposite the head of the ladius at the bifui cation of the biaclnal aiteiy 
In the fiist part of its couise it cur ves deeply beneath the pionator teies, 
the superficial flexoi muscles, and the median neive to the space between 
the flexor sublimis digitoium and flexor caipi ulnans muscles, being ovei- 
lapped by the tendon of the lattei, and so completely ensheathed by a le- 
flection of the deep fascia that its pulsation above the wust can laiely be 
felt duung life Its course along the lowei half of the foieaim is moie 
superficial and direct (Plate 46, Fig 2) 

The blanches of the ulnai aiteiy m the foreaim aie the antenoi and 
postenor ulnai lecuirent, aiticular, common intei osseous, musculai, and 
caipal The antenor and postei 101 ulnai recunent aitenes anse genei- 
ally by a common tiunk just after the oiigm of the mam vessel at the 
elbow The antenoi passes upwaid to anastomose with the anastomotica 
magna and inferior profunda aitenes The postenoi is the laiger, and 
ascends between the two heads of the flexor carpi ulnans muscle to the 
space between the olecranon and the internal epicondyle, by the side of 
the ulnai neive, to communicate with the infenoi piofunda, anastomotica 
magna, and othei aitenes in the lete oleciani (page 370) The aiticular 
bianch pieices the antenoi pait of the capsule of the elbow-joint at the 
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outer bolder of the biachialis antieus muscle The common %ntei osseous 
aiteiy, winch is foui centnueties, 01 about one and a half inches, m 
length, anses fiom the ulnai aiteiy, below the bicipital tubercle of the 
ladius, and divides at the opening between the oblique and intei osseous 
ligaments (page 375) into antenoi and posteuoi blanches The antenoi 
intei osseous m to y passes downwaid, being held in close contact with the 
intei osseous ligament by a sheath of aieolai tissue, as fai as the upper 
boidei of the pionatoi quadiatus muscle, wlieie it subdivides into antenoi 
and posteuoi branches, which join lespectively the antenoi and posteuoi 
cm pal lete The antenoi mtei osseous arteiy m its course gives off the 
nutnent aitenes to the ladius and ulna, supplies the adjacent muscles 
with blood, and sends some peifoiating twigs tlnough the intei osseous 
membiane to the deep extensor muscles It is provided with two venal 
comites (Plate 46, Fig 2, No 14), and accompanied by a bianch of the 
median neive, the mtei osseous nave, which oveilies it supeificially The 
posteuoi intei osseous aiteiy, aftei leaching the posterioi suiface of the 
intei osseous ligament, is m close relation with the posteuoi interosseous 
neive (page 394) It gives off, besides musculai twigs to the supeificial 
and deep extensoi muscles, a i eminent bianch, which joins the lete oleciani 
above, and finally ends below in the posteuoi carpal lete The musculai 
blanches of the ulnai arteiy aie about a dozen in numbei, distnbuted to 
the contiguous muscles upon the ulnar side of the forearm The antenor 
and postenor caipal blanches anse fiom the ulnai arteiy above the wust 
and join with the conesponding blanches fiom the ladial aitery m forming 
the posteuoi carpal lete and the posteuoi palmar arch The ulnai aitery 
is also closely enslieathed with its two venue comites, which are connected 
at intervals by venous links and empty into the venas comites of the 
biachial aiteiy below the elbow The ulnai neive takes a dnect couise 
along the ulnai side of the foieaim, fiom the internal epicondyle to 
the ladial side of the styloid piocess of the ulna, and tlieiefore is at 
a consideiable distance fiom the uppei pait of the ulnai aitery, but 
foi about six centimeties, oi two and a half inches, above the wust it 
is in close i elation to the sheath of the vessels, the neive being always 
to the ulnai side Both vessels and neive pass ovei the antenoi an- 
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jiulai ligament togetliei (Plate 48), and aie lield closely to tlie pisifoim 
bone by an expansion of the fascia from the tendons of the flexoi caipi 
ulnans muscle The lines of o efei ence foi the ulnai aiteiy maybe diawn 
fiorn the tendon of the biceps at the fiont of the elbow to tbe middle of 
the ulnai side of the foieaim, and thence stiaight to the ladial side of 
the pisifoim bone Below the middle of the foieaim the aiteiy may be 
exposed by an incision made paiallel to the ulnai boidei two centimeties, 
01 a fingei’s bieadth, from it It should not be foi gotten that the ulnai 
aiteiy above the wrist is closely embiaced by the boidei of the flexoi 
caipi ulnans muscle, and that tlieiefoie it is not so accessible oi easy 
of exposuie foi a ligatuie as is the ladial 

The median neive in the foieaim descends, aftei passing between the 
two heads of the pionatoi ladn teies muscle below tbe flexuie of the elbow 
(page 369), along the middle of the foieaim, between the flexoi sublimis 
and flexoi piofundus digitoium muscles It is quite deep at fiist, but 
giadually becomes moie supeificial wheie the flexoi muscles become ten- 
dinous, and at the wnst it passes beneath the antenoi annulai ligament 
between the outei tendon of the flexoi sublimis and the innei boidei of 
the flexor caipi ladiahs muscle (Plate 46, Fig 1, No 16, and Plate 48, 
Fig 3, No 2) Neai the elbow the median neive sends, besides the two 
blanches to the two heads of the pionatoi teies muscle, musculai blanches 
to all the flexoi muscles except the flexoi carpi ulnans and the ulnai 
part of the flexoi piofundus The antenoi intei osseous nerve leaves the 
median just below the pionatoi teies muscle, and accompanies the ante- 
1101 interosseous vessels (page 392), being on their ladial side It supplies 
the flexoi longus polhcis, pait of the flexoi piofundus, and the pionator 
quadiatus muscles Theie is also a cutaneous 'palmar branch, ansiug five 
centimeties, 01 two inches, above the wnst, which passes ovei the annular 
ligament and supplies the skin of the palm Yeiy often theie is a blanch 
fiom the median which joins the ulnai neive wlieie it is m more particulai 
1 elation to the uluai aiteiy The ulnar neive m the foieaim, as alieady 
stated (page 392), passes 111 a dnect line fiom the fiont of the internal 
epicondyle to the ladial side of the pisifoim bone At the elbow it gives 
off an aihcular blanch to the elbow-joint, and soon aftei blanches to both 
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of the heads of the flexoi caipi ulnaris and the contiguous pait of the 
flexoi profundus muscle About the lowei third of the foieaim the uluai 
nerve distubutes two branches, called from then distribution th eantenoi 
and posterior ulnai cutaneous handies The antenor passes supeificially 
over the ulnai aiteiy to supply the skm of the fiont of the wnst, and 
the posterior passes beneath the tendon of the flexor caipi ulnans to the 
do') sal suiface A few twigs fiom the ulnai neive also supply the vnist- 
jomt 

The handles of the musculo-spio al nerve in the foiearm, besides the 
twigs supplied to the supmatoi longus and extensoi caipi ladialis longus 
muscles (page 360), which leave the nerve m the space between the 
biachialis anticus and the supinator longus m the outei depiession of 
the elbow, aie the posterioi interosseous and the ladial The poslenoi 
mtei osseous neive is the laiger of the two terminal blanches It tuins 
backwaid tkiougli the supinator bievis and passes downward between the 
supeificial and deep extensor muscles to the middle of the postenoi pait of 
the foieaim, curving thence undei the extensor secundi inteinodii pollicis 
muscle to the back of the wnst It supplies all the extensoi muscles 
with which it is m relation thioughout its couise, and may be legarded 
exclusively as a motoi neive The ladial neive is the cutaneous biauch 
of the musculo-spiral m the foiearm Its course is along the middle of 
the foieaim, undei covei of the supmatoi longus muscle and to the outei 
side of the ladial vessels Above, m 1 elation to the elbow, the neive 
is placed considerably to the outei side of the aiteiy, below, it passes 
beneath the tendon of the supmatoi longus muscle (Plate 47, Fig 3, 
Ho 8), pierces the deep fascia, and subdivides into two teimmal blanches, 
which are distubuted to the skm on the back of the radial boidei of the 
hand (page 408), some of the filaments communicating with the teimmal 
filaments of the musculo-eutaneous neive 

Although fiactuies of the bones of the foiearm aie veiy common, it is 
surprising how little attention has been given to the anatomy of the paits 
involved, a knowledge of which would certainly influence the method of 
then treatment These injuries may affect both the radius and the ulna, 
or either of these bones. When the two bones are bioken, the violence 
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may be dnect 01 mdnect When the ladius is bioken alone, it is geneially 
due to mdnect violence transmitted fioni tbe hand "When the ulna is 
bioken alone, it is usually owing to dnect violence and to its exposed posi- 
tion Wliatevei slioitenmg 01 displacement may occui m any foim of 
these injuries is not so much m consequence of musculai action upon the 
fiagments as on account of the dnection fiom which the violence is 
leceived The essential feature of the tieatment of fiactuies of the foie- 
aim is the pieseivation of the noimal dimension of the mteiosseous space, 
as alieady stated (page 376) This is geneially appi eciated nowadays, 
but it is of equal importance to lemembei that m all fiactuies, in what- 
evei legion they occur, the bones aie not the only tissues which sufifei fiom 
the mjuiy There is always accompanying the bleach m the continuity 
of the bones moie 01 less damage to the soft stiuctuies about them. 
The mteiosseous ligament and penosteum, with then special vessels, must 
be laceiated, and although in one sense this is essential foi the piocess 
of lepair, yet it piesents a factoi which piobably accounts foi the fiequent 
unsatisfactoiy lesults of tieatment It should be borne in mind that the 
ladius suppoits the hand, and that theiefoie it is most liable to suffer 
from non-union The supeificial veins (page 408) play a valuable pait 
in natuie’s effoits at repan, and should not be mterfeied with As soon 
as bony union has been obtained, passive motion should be lesoited to at 
regulai mteivals 

The fiactuie at the lowei end of the ladius, known as Colies’s fi acini c, 
usually occuis tiansveisely fiom half an inch to one and a half inches 
above the wnst-jomt This is piobably due to the charactei of the 
internal stiuctuie of the bone m this situation The expanded lowei end 
of the ladius is mostly cancellous, while the shaft which joins it po=ses c es 
a gieatei amount of compact tissue (Plate 52, Fig 5) This fiacture is 
usually caused by the weight being transmitted thiougli the hand out- 
sti etched m the position of pionation to bieak the shock in the act of 
falling The degiee of displacement depends measurably upon whethei 
the ligaments of the mferioi ladio-ulnai joint are ruptuied 

The development of the ladtus occuis fiom thiee centies The head 
is ossified m the fifth yeai, and joins the shaft about the eighteenth yeai 
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The lowei exti emity is ossified dining the second yeai , but does not unite 
Avi tli the shaft befoie the twentieth yeai The development of the ulna also 
is fiom thiee centies, one foi the shaft and one foi each end At bntli the 
extremities aie entnely caitilagmous The oleeianon does not begin to 
ossify until the tenth yeai, and it is joined to the shaft about the sixteenth 
yeai The lowei exti emity ossifies m the fouith yeai, and joins the shaft 
in the twentieth yeai It should be noted that the epiphyses which meet 
at the elbow unite with their shafts eaihei than those at the opposite ends 
of the bones, also that the foiamina of the medullary aitenes are duected 
towaid the elbow 

In amputation though the middle of the forearm by the anteio- 
postenor oval-flap method, the pails exposed m the flaps when made upon 
the left side beai the following lelations (Plate 51, Fig 3) The antenoi 
flap is composed chiefly of the flexoi muscles, m the margin of which m 
the supeificial fascia is the cut supeificial median vein (Ho 1) The 
median neive (No 3) is m the middle of the flap, between the seveied - 
supeificial and deep flexoi muscles The ulnai vessels and the ulnai 
neive (No 5) aie close to the sawn end of the ulna, and the ladial 
vessel and the ladial neive aie close to the saivn end of the ladius 
The intei osseous vessels and neive are between the bones The posterior 
flap is composed chiefly of the extensoi muscles, and in its maigin will 
be found the supeificial ladial vein (No 10) 

THE REGION OF THE WRIST AND THE HAN D 

The skeleton of the hand consists of the carpus, oi wrist, which 
connects the hand with the foreann, the metacarpus, oi median poition 
of the hand, and the phalanges, or digital extremities The carpal bones 
aie eight m numbei, polygonal m shape, and aie composed of cancellous 
tissue enclosed m a compact layei They aie ananged m two lows, each 
of Avhich contains four bones, counting fiom the external oi radial side, as 
follows in the upper oi proximal row, the scaphoid, semilunai, cunei- 
foim, and pisifoim, m the lower oi distal low, the tiapeziura, tiapezoid, 
magnum, and uncifoim Each of these little bones piesents a dorsal 
suiface which is usually comparatively smoother and larger than the 
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palmar sui face, winch is lougli foi the attachment of the ligaments, while 
the lateial boideis aie coveied, m the lecent state, with aiticulai cartilage 
When they aie collectively united they form an arch with its concavity 
towaid the palm, the scaphoid and the tiapezium, the two outei bones of 
the two lows, and the pisifonn and the uncifoim, the two inner hones 
of the two lows, pi ejecting lateially The contiguous sui faces of the 
caipal hones aie so adapted that they form with one anotliei gliding joints, 
the motion between any two of them being veiy slight, and limited to ex- 
tension and flexion, with the exception of the os magnum, which appears 
to he also capable of a veiy little lotation The aiticulation between the 
two lows, the mtei cai gal joint, however, admits of considerable motion, 
and matenally contributes to the flexion and extension of the hand 
The tlnee puncipal bones of the uppei low, the scaphoid, semilunar, 
and cuneiform, aie connected by intei osseous ligaments at then maigms 
so that they piesent a convex sui face which is leceived into the con- 
cavity foimed by the ai hcular sui face of the lowei end of the oadius 
and the vndei sui face of the tnangulai fibro-cai tilage, thus establishing 
the impoitant radio-carpal 01 wrist joint (Plate 52, Fig 5) 

The tuangular fibio-car tilage sepaiates the mfenor radio-ulnai joint 
(page 375) fiom the wust It extends tiansversely beneath the lowei 
end of the ulna, being attached by its apex to the gioove between the 
styloid piocess and the head of the ulna, and by its base to the ndge 
between the ulnai depression and the aiticulai sui face of the lowei ex- 
tiemity of the ladius Its lowei sui face is theiefoie leally a continuation 
nrwaid of the ladial aiticulai suiface The synovial membiane lining the 
cavity of the wust-joint is sepaiated fiom the synovial pouches between the 
caipal bones by the interposition of the mtei osseous ligaments, but tlieie 
is veiy often a communication between the synovial cavities of the mfenor 
ladio-ulnai and radio-caipal joints tlnough a deficiency in the tnangulai 
fibro-cai tilage The flexoi and extensoi tendons as they pass ovei this 
legion afford stiong piotection to it, but beneath them there are fibious 
bands which extend mostly fiom the maigms of the ladius and fibio- 
cai tilage to the fiist low of carpal bones, and which with the intei vening 
connective tissue constitute the capsulai ligament of the wnst The 
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vai ious bands wlncli have been specialized aie the anietiot ligament (or 
ligamentum aicuatum), composed mainly of mteisecting fibies winch pass 
obliquely fiom the antenoi lip of the ladius to the palmar surface of 
the scaphoid, semilunai, and cuneifoim bones, a few fibies being inseited 
also into the os magnum This is lemfoiced by an additional band placed 
moie supeificialiy, extending from the base of the styloid piocess of the 
ulna to the cuneifoim bone, and attached to the fibio-cartilage between 
them, the external lateral ligament , wlncli is shoit and thick and extends 
fiom the styloid piocess of the ladius to the outei side of the scaphoid , 
the ‘postenoi ligament (01 ligamentum, tectum), consisting of mteisecting 
fibies which pass fiom the postenoi maigin of the ladius and the fibio- 
caitilage to the dorsal suiface of the semilunai and cuneifoim bones, and 
the internal lateial ligament, which is a lound band, longei and nanowei 
than the external, and extends fiom the tip of the styloid piocess of the 
ulna to the cuneifoim bone 

The movements pei nutted at the wiist-jomt aie flexion, extension, 
abduction, adduction, and cncumduclion, but not lotation This joint 
acts liaimoniously with the internal pal and caipo-metacaipal joints, all of 
them being closely associated, so that they move simultaneously The 
radio-caipal joint is supplied by filaments fiom the ulnai and postenoi 
inteiosseous neives In opening the wiist-jomt fiom the doisal suiface, as 
in amputation (Plate 52, Fig 4), the pecuhai convex anangement of the 
uppei low of caipal bones and the cup-shaped concave suiface foimed 
by the lowei end of the ladius and tnangulai caitilage present themselves, 
together with several bands of the capsule which pioject acioss the cavity 
of the joint and about which the synovial membiane is gatheied into folds 

The pisifonn bone aiticulates with the cuneifoim bone, and the joint 
thus foimed is sunounded by a capsular ligament and piovided with a 
distinct synovial memh ane It is also stiongly connected by ligamentous 
fibres with the uncifoim and fifth metacaipal bones It selves mainly 
to give attachment to the flexoi caipi ulnans and abductor minimi digiti 
muscles Besides the synovial membianes pecuhai to the mfenoi ladio- 
ulnai joint, to the ladio-caipal oi wnst joint, and to the piso-cuneifoim 
joint, just descubed, tlieie aie two distinct synovial membianes, enclosed 
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within tlie ai ticulations foimecl by the caipal hones in lelation to one 
anothei (the inteicaipal joint) and to the bases of the metacaipal bones 
The laigest of these extends between both lows of the caipal bones, 
sending slioit pouches upward between the bones of the fiist low, and 
longei pouches downwaid between the bones of the second iow, which aie 
expanded between the latter and the bases of the contiguous metacaipal 
bones The smallei synovial membiane is intei posed between the tiape- 
zium and the metacaipal bone of the thumb It is not uncommon to find 
that the intei osseous ligament between the magnum and uncifoim bones is 
attached to the ndge on the fouitli metacaipal bone, and consequently theie 
is a subdivision of the laiger synovial membiane between the uncifoim and 
the bases of the fouitli and fifth metacarpal bones The caipal bones are 
all connected by intei osseous ligaments at then doisal and palmai maigins, 
of variable development, which blend with tlie especial ligaments of the 
mtercai pal joint, and aie called, fiom their positions, the palmai and doisal 
ligaments The palmar consists of stiong fibies which ladiate fiom the 
tubeiosity of the os magnum to all the adjacent bones, and therefore is 
sometimes known as the hgamentum ladiatum The doisal is somewhat 
weakei, and consists mostly of tiansveise fibies which extend fiom the 
back of the os magnum ovei the other bones and unite with the doisal 
ligaments of the lacho-caipal joint above and the caipo-metacarpal joints 
below 

The metacarpal bones, five m number, aie modified long bones, 
each consisting of a somewhat tuangulai shaft, slightly bowed, with the 
concavity towaicl the palm The pioximal ends, 01 bases, aie irregulai, 
piesenting tubeiosities foi the attachment of the ligaments and smooth 
facets foi aiticulation with the cai pal bones and the adjoining metacaipal 
bones, with which they aie m 1 elation The distal ends, or heads, aie 
quachate, and piovided with lateral depiessions foi ligaments, and sphe- 
roidal eminences for reception upon the glenoid surfaces of the pioximal 
ends of the first phalanges The aiticulai piocesses of the heads embrace 
moie of the palmar than of the doisal sui faces The metacarpal bones 
of the fingers aie piopoitionately moie slendei than the metacarpal bone 
of the thumb, which is shorter and bioadei They all diveige slightly 
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PLATE 53. 


Figure 1. 

Topographical surrey of the right side of the head, fuce and neck with especial adaptation to cranio cerebral study 
the localization of the areas of distribution of the sensory nerves, and spots where electrical stimulation produces reflex 
contractions of some of the muscles m these regions Also the landmarks for the operations of tracheotomj and of 


larjngotomv 

1 Cutaneous area of supra orbital 

nerve 

2 Position of superior frontal fissure 

3 Cutaneous area of aunculo tem 

poral nerv e 

4 Position of the fissure of Rolando 

5 Position of horizontal branch of 

the fissure of Sj Iv ms 

6 Spot where reflex contraction of 

the temporal muscle may be 
produced 

7 Cutaneous area of occipitalis major 

nerve 

8 Cutaneous area of occipitalis mi 

nor nerv e 

9 Spot where reflex contraction of 

the splenius muscle may be 
produced 

10 Spot where reflex contraction of 

the trapezius muscle may be 
produced 

11 Posterior cerv ical folds of the in 


tegument produced bj contrac 
tion of the trapezius muscle 

12 Spot indicating position of the 

brachial plexus of nerv es 

13 Cutaneous area of supra trochlear 

nerv e 

14 Position of inferior fionlnl fissure 

15 Cutaneous area of infra trochlear 

nerv e 

1C Cutaneous areaoflaehrj mal nerv e 

17 Cutaneous area of nasal nerve 

18 Position of ascend branch of 

the fissure of Sjlv ius 

19 Cutaneous area of infra orbital 

nerve 

20 Cutaneous area of temporo malar 

branch of the superior maxil 
lary nerve 

21 Spot where reflex contraction of 

the masseter muscle maj be 
produced 

22 Cutaneous area of buccal nerv e 


23 Cutaneous area of mental nerve 

24 Position where facial artcrj and 

vein pass over the bodj of the 
jaw m front of masseter muscle 

25 Spot where reflex contraction of 

the sterno cleido mastoid mus 
cle maj be produced 
2G Position of body of the lij old bone 

27 Cutaneous area of nuriculans mag 

nus nerve 

28 Anterior prominence of the tlij 

roid cartilage 

29 Point where the common carotid 

orterj is in relation to the trails 
verse process of the fourth cer 
Meal vertebra 

30 Position of the hoop of the cricoid 

cartilage 

31 Spot where reflex contraction of 

the omohjoid muscle may bo 
produced 

32 Supra sternal notch 


Figure 2 

The left hand m the position of pronation, showing a topographical surv ej of the areas of distribution of the sensory 
nerves on the back of the hand and fingers, and spots where electrical stimulation produces reflex contraction of some 
of the muscles 


1 Area supplied by the median nerve 

on ulnar vide of dorsal surface 
over third phalanx of middle 
finger 

2 Lowest distribution of ulnar nerve 

on ulnar vide of middle finger 

5 Area supplied bj median nerv e on 

dorsal surface of ridial side over 
third phalanx of ring finger 
4 Lowest distribution of ulnar nerv e 
on ulnar side of dorsal surface 
of ring finger 

6 Ulnar nerve on radial side of little 

finger 

G Ulnar nerv e on ulnar side of little 
finger 

7 Spot w here contraction of the third 


dorsal interosseous muscle may 
he produced 

8 Spot where contraction of the 

fourth dorsal interosseous mus 
cle maj be produced 

9 Spot where reflex contraction of 

the abductor minimi digit! mus 
cle may he produced 

10 Ulnar nerv e on back of w nst 

11 Median nerv e on dorsal surface of 

third phalanx of middle finger 

12 Low est distribution of radial nerv e 

on radial side of middle finger 

13 Median nerve on dorsal surface of 

ulnar side of third phalanx of 
index finger 

14 Low est distribution of radial nerv e 

on ulnar side of index finger 


15 Median nerve on radial side of dor 

sal surface of tlnrd phalanx of 
index finger 

16 Low est distribution of radial nerv e 

on radial side of index finger 

17 Radial nerve on dorsal surface of 

thumb 

18 Spot w here contraction of second 

dorsal interosseous muscle mnj 
be produced 

19 Spot where contraction of first dor 

sal interosseous muscle maj be 
produced 

20 Radial nerve on dorsal surfnee of 

wrist 

21 Lowest distribution of musculo 

spiral nerv e 


Figure 3. 

The right hand in the position of supination show ing a topographical surv ej of the areas of distribution of the sensorj 
nerves on the palm of the hand and anterior surface of the fingers and spots w here some of the musclevmaj be caused to 
contract bj electrical stimulation Also the surface markings on the palm of the hand in relation to the arterial arcbev 


1 Median nerv e on ulnar side of pal 

mar surface of middle finger 

2 Median nerve on radial side of 

palmar surface of ring finger 
S Ulnar nerve on ulnar side of pal 
mar surface of ring finger 

4 Ulnar ner'c oil palmar surface of 

radial side of little finger 

5 Ulnar nerve on palmar surface of 

ulnar side of little finger 
G Lmca mcn*ah* 

7 Spot where contraction of the 

third lurabncal mu«cle may be 
produced 

8 Spot where contraction of the 

fourth lumbncal muscle mnj bo 
produced 

9 J vtca hepatica 

10 in ca rrphahea 

11 Spot where contraction of the op 

ponens minimi digit! muscle 
ma\ be produced 

12. Spot where contraction of the 


abductor minimi digiti muscle 
may be produced 

13 Spot where contraction of the 

opponens pollicis muscle maj 
he produced 

14 Spot where contraction of the 

pnlmans brevis muscle may be 
produced 

15 Ulnar nerve on front of vvnst 

1G Median nerv e on palmar surface of 
radial side of middle finger 
17 Median nerv eon palmar surface of 
ulnar side of index finger 
38 Median nerv e on palmar surface of 
radial side of index finger 

19 Spot w here contraction of the sec 

ond lumbncal muvcle mav be 
produced 

20 Spot where contraction of first lum 

bncal muscle may be produced 

21 Spot where contraction of the 

adductor pollicis muscle maj he 
produced 


22 Internal branch of median nerve 

on palmar surface of thumb 

23 External branch of median nerve 

on palmar surface of thumb 

24 Spot w here contraction of tliefiexor 

brevis pollicis muscle maj be 
produced 

25 Lined Mails 

2G Spot where contraction of the 
abductor pollicis muscle maj be 
produced 

27 Median nerve below the wrist 

28 Lined Iransiersa carpt 

29 Median nerv e abov e the w nst 

SO Spot where contraction of the flex 
OTlongns pollicis muscle maj be 
produced 

31 Spot where contraction of the 

tendons of index and little fin 
gers maj be produced 

32 Spot where contraction of the ten 

dons of middle and ring fingers 
maj be produced 
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fiorn tlie caipus, but that of the thumb diyeiges moie than the otheis 
The metacaipal bone of the index fingei is the longest of the senes, the 
lest of which aie successively slioitei towaid the little fingei, its meta- 
caipal bone being longei than that of the thumb The lattei is peculiai 
in having its palmai suiface turned towaid the ulnai side of the hand, 
its base lias no lateial facet, being provided with an oval facet foi aiticu- 
lation with the tiapezium only The head is less pionounced than m the 
conespondmg bones, and has two maiked piocesses on the palmai suiface 
foi the two sesamoid bones (page 402) The joint between the tiapezium 
and the metacaipal bone of the thumb is distinct and piotected by a cap- 
sulai ligament, which is paiticulaily stiong in the external and doisal 
poitions The pioxnnal ends of the metacaipal bones aie connected by 
intei osseous ligaments, and each caipo-metacaip>al joint is provided with 
palmai, doisal, and lateial ligaments 

The phalanges aie fouiteen in number, — three in each fingei and two 
m the thumb They aie designated as the fiist 01 pioximal, the second 01 
medial, and the third 01 distal The lattei aie also called the ungual 
phalanges, because they suppoit tlie nails The phalanges m each of the 
digital extiennties successively Hsci ease in size towaid the wust They 
aie all long bones with semi-cylmducal shafts The dorsal surfaces of the 
fiist and second phalanges aie slightly convex, except that of the thumb, 
which is lathei concave and tapeis towaid the distal end The uppei 
ends of the fiist phalanges aie seveially piovided with glenoid depiessions 
vanably modified for aiticulation with the metacaipal bones to which they 
belong, and then lowei ends piesent trochleai sui faces foi aiticulation with 
then propei second phalanges The uppei ends of the lattei have each a 
double concavity foi the reception of the tioclileai sui faces of the fiist 
phalanges, and their lowei ends aie also provided with similai tioclileai 
surfaces, but smallei than those of the fiist phalanges The second 
phalanges of the middle and ring fingeis aie about equal in length, that 
of the index fingei is slioitei, and that of the little fingei is the smallest 
of the senes 

The tlmd 01 ungual phalanges aie all piovided with concavities at 
then uppei ends, each piesentmg two depiessions, foi aiticulation with the 
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second phalanges, and they teimmate in the hoiseshoe-sliaped ungual 
processes, which aie loughened on then palmai sui faces for the attach- 
ment of the pulps of the fingers The ungual process of the thumb is 
the laigest and bioadest, while the ungual pi ocesses of the middle, ung, 
index, and little fingers follow in ordei as named 

The metacai po-phalangeal joints aie enartlnodial, being capable of 
extension, flexion, abduction, adduction, and slight lotation The con- 
tiguous bony sui faces aie each piovided with a layei of aiticulai cartilage 
and a synovial membiane, the glenoid depressions on the proximal ends 
of the fiist phalanges being deepened by small glenoid ligaments These 
joints aie sui rounded by capsular ligaments, which being comparatively 
weak m then dorsal jioitions aie strengthened by expansions fiom the 
extensoi tendons (Plate 49) The fibies at each side aie veiy stiong, 
and have been specialized as lateial ligaments. 

The second and third intei phalangeal joints are gmglymoid, being 
capable only of flexion and extension They aie constiucted similarly to 
the metacai po-phalangeal joints, having glenoid and capsulai ligaments, 
the side bands of the latter being stiengthened into lateial ligaments At 
the metacai po-phalangeal joint of the thumb tlieie are always found two 
sesamoid bones, the outer being the laigei They aie the ossified nodules 
of fibio-caitilage, in lelation to the lateial ligaments, and receive the msei- 
tions of slioit muscles 

The spaces between the metacarpal bones are occupied by the intei - 
osseous muscles, which aie arianged in two sets, palmar and doisal There 
aie three palmar interosseous muscles, each of which has a single ongm 
The fust arises from the base and front of the metacai pal bone of the 
index fingei, and is inserted into the ulnar side of the doisal aponeuiosis 
of the thiee phalanges belonging to the digital extiennty of that finger 
The second arises fiom the metacaipal bone of the ung finger, and is in- 
serted into the radial side of the dorsal aponeuiosis of the coirespondmg 
phalanges The thud anses from the metacarpal bone of the little 
fingei, and is inserted into the ladial side of its phalanges There are 
four doisal interosseous muscles, each of which has two ongms T he fiist 
arises fiom the ulnai side of the upper portion of the metacarpal bone 
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of the thumb and the whole of the adjacent side of the metacaipal 
bone of the index fingei, and is nisei ted into the ladial side of the 
base of the pioximal phalanx and the doisal aponeuiosis ovei the 
medial and distal phalanges of that fingei The second anses fiom the 
adjacent sides of the metacaipal bones of the index and middle fingeis, 
and is mseited into the ladial side of the aponeuiosis enveloping the 
phalanges of the middle fingei (Plate 49, Fig 1, No 19) The thud 
anses fiom the adjacent sides of the metacaipal bones of the middle and 
ling fingeis, and is mseited into the ulnai side of the aponeuiosis ovei 
the phalanges of the middle fingei The fouith anses fiom the adja- 
cent sides of the metacaipal bones of the ung and little fingeis, and is 
mseited into the ulnai side of the aponeuiosis ovei the phalanges of 
the ung fingei The geneial function of the palmai set is to adduct 
the fingeis towaid the middle line of the middle fingei, while that of 
the doisal set is to abduct the fingeis fiom that line 

The doisal aponeuiosis of the fingeis, above mentioned, is foimed by 
the expansion of the extensoi tendons (Plate 49) aftei they have given off 
the flat bands to the sides of the metacaipo-phalangeal joints It is con- 
tinued down the fingeis, being attached by a middle slip to the bases 
of the medial phalanges, and by lateial slips which mtei sect and aie 
inserted into the bases of the ungual phalanges (page 402) On the sides 
of the proximal phalanges the aponeuiosis leceives the mseitions of the 
mtei osseous muscles, descubed above, as well as those of the lumbucales 
muscles The lattei aie four slendei bundles of musculai fibies which 
arise fiom the deep flexoi tendons in the palm of the hand The fust 
and second aie attached to the ladial sides of the tendons of the index 
and middle fingeis, and aie mseited into the ladial sides of the digital 
aponeuioses below The thud and fouith anse fiom the contiguous suifaces 
of the adjacent tendons of the ung and little fingers, and aie inserted 
into the ladial sides of then digital aponeuioses The fiist and second 
lumbucales aie supplied by the median neive, the third and fouith by 
the ulnai neive Then function is to flex the metacaipo-phalangeal joints, 
but they can also assist the action of the extensoi tendons in maintaining 
the extension of the mtei phalangeal joints It has alieady been stated 
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that all the flexoi tendons become enclosed m aponeuiotic sheaths opposite 
the palmai suiface of the metacaipo-phalangeal joints, and that as they 
enter these sheaths the supeificial tendons divide into lateial slips, which 
diverge about the middle of the proximal phalanges, to allow the deep 
flexor tendons to pass between them The two lateial slips of the supei- 
ficial tendons blend togethei behind the deep tendons, and then sepaiate 
again, to be finally mseited into the sides of the medial phalanges, while 
the deep tendons aie continued on, to be mseited into the bases of the 
ungual phalanges In this connection it should be noted that the meta- 
carpo-phalangeal joints aie capable of being flexed so that the fingeis may 
be bi ought into the hollow of the palm, thus foiming the fist, while the 
heads of the metacaipal bones and the bases of the pioximal phalanges 
are made piominent at the knuckles The fingeis can be extended only 
veiy little beyond the plane of the metacaipus, but they can be readily 
ifioved lateially The intei phalangeal joints can be flexed 01 extended so 
that the sepaiate phalanges shall move m the same mannei as the entiie 
fingeis, but they have no lateial movement 

The constiuction of the joint of the thumb, between its metacaipal 
bone and the tiapezium, enables it to be opposed to all the fingeis The 
special flexoi (page 383) and extensoi (page 388) muscles of the thumb 
have aheady been descubed Besides these tlieie aie the muscles i\ Inch 
constitute the ball of the thumb 

The abductoi polhcis muscle (Plate 48, Fig 3, No 3) anses fiom the 
antenoi annulai ligament and the tubeicle of the tiapezium, and is mseited 
into the outei side of the proximal phalanx 0 f the thumb This muscle 
is supplied by a blanch of the median neive, and often consists of two 
slips, between which passes the supeificiahs volae aiteiy (page 389) The 
action of this muscle is to diaw the thumb away fiom the lest of the hand 

The opponens polhcis muscle (Plate 48, Fig 4, No 2) arises beneath 
the abductor, also fiom the annulai ligament and the tiapezium, and is 
insei ted into the metacai pal bone of the thumb upon the whole length of 
its ladial boidei It is supplied by a blanch of the median neive By 
its action the thumb is brought foicibly in apposition with all the fingeis 

The flexoi bievis polhcis muscle has a double oiigiu, a supeificial portion 
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ansing fiom tlie trapezium and annulai ligament, wlncli is mseitecl into 
the outei sesamoid bone and the ladial suiface of the pioximal phalanx 
of the thumb, and a deepei poition which anses fiom the bases of the 
metacarpal bones of the index and middle fingeis and the fibious aicli 
between them and the tiapezoid and magnum and is mseited into the 
mnei sesamoid hone and the base of the pioximal phalanx of the thumb 
The supeificial poition is supplied by the median neive, the deep poition 
by the ulnai neive The tendon of the long flexor muscle passes between 
these two poitions, to be mseited into the base of the ungual phalanx of 
the thumb (page 38B) The function of the flexoi brevis is to flex the 
pioximal phalanx of the thumb upon the palm 

The adductoi pollicis muscle (Plate 48, Fig 4, No 7) is tiiangulai, 
and anses fiom the shaft of the metacaipal bone of the middle fingei, 
its Abies blending with those of the deep poition of the flexoi bievis, to 
be mseited into the mnei sesamoid bone and the adjoining pait of the 
pioximal phalanx of the thumb Sometimes two poitions of this muscle 
aie differentiated as the oblique and tiansveise adductors, but they aie 
very impel fectly sepaiable The adduetoi pollicis is supplied by the ulnai 
neive Its action is to augment that of the flexoi bievis, and to enable 
the tip of the thumb to be bi ought into contact with the tips of the 
fingeis The mobility of the thumb and the powei which it jiossesses 
tliiougli its many muscles rendei it one of the distinguishing featuies 
of the human hand 

The muscles of the ball of the little finger lesemble somewhat those 
of the thumb The abductoi minimi digiti muscle (Plate 48, Fig 2, No 
13) anses fiom the pisifoim bone and its capsulai ligament and is mseited 
into the ulnai side of the base of the pi oximal phalanx of the little finger, 
blending with its doisal aponeuiosis It sometimes receives an accessory 
slip fiom the tendon of the flexoi car pi ulnans The flexoi bievis minimi 
digiti muscle (Plate 48, Fig 4, No 17) is really a pait of the abductor 
It anses from the uncifoim process, and is mseited also into the base of 
the pioximal phalanx of the little fingei and into the adjacent aponeuiotic 
aicli ovei the deep flexoi tendon The action of the abductor muscle 
is to diaw the little fingei away fiom the lest of the hand, and it is 
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assisted m tins effoit by tlie flexoi bievis Tlie opponens minimi digiti 
muscle anses beneath the flexoi bievis fiom the uncifoim piocess and 
the undei suiface of the annulai ligament, and is nisei ted on the ulnai 
side of the metacaipal bone of the little fingei The action of this muscle 
is to diaw the metacaipal bone of the little fingei upon the palm, so as to 
stiengtlien its powei of giaspmg All these muscles of the little fingei 
aie supplied with bianclies fiom the ulnai neive 

The sur face-mat kings of the wnst and hand aie of consideiable topo- 
giaphical impoitance The positions of all the bony piominences in this 
legion should be noticed, in extension and flexion, as well as in supination 
and pronation The lowei extiemities of the ladius and ulna can be 
leadily defined, because they aie to a gieat extent supeificial It has 
alieady been stated that the laxity of the capsulai ligament about the 
mfeiioi ladio-ulnai joint peinnts of slight lateial motion between the 
bones of this aitieulation when the ladius is lotated, and consequently 
it is the styloid piocess of the ulna which is felt m supination, and not 
the head of that bone The styloid piocess of the ladius is placed moie 
antenoily than the conesponding piocess of the ulna, and is also twelve 
nnllimeties, 01 half an inch, lowei Below and in fiont of the radial 
styloid piocess the tubeicle of the scaphoid bone can be felt, and below 
and m fiont of the ulnai styloid process is the pisifoim bone A line 
diawn fiom one styloid piocess to the othei will be found to pass down- 
waid and outwaid, and its extiemities repiesent the lowei limits of the 
ladio-caipal joint, the line of the joint itself being m the form of an aie 
with the convexity upwaid (Plate 52, Fig 4) 

The skin ovei the wnst is quite loose, thin, and fiee fiom fat In 
fiont of the wnst the skin is closely connected with the deep fascia, and 
is maiked by transverse lines, of which the lowest is usually veiy distinct 
(Plate 53, Fig 3, -No 28) It is about one and a half centimetres, oi 
tlnee-quai teis of an inch, below the wnst-jomt, and ciosses the os mag- 
num in the line of the metacaipal bone of the middle fingei This line 
also coiresponds to the uppei boidei of the antenoi annulai ligament (page 
412) About the middle of the antenoi suiface of the wnst the tendon 
of the palmans longus muscle is usually plainly seen, especially when 
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tlie wnst is flexed with the fingeis extended The flexoi caipi ladiahs 
tendon is on its outei side The median neive as it descends fiom the 
foieaiin to entei the palm beneath the annulai ligament is between these 
two tendons (Plate 48, Fig 4, No 1) The tendon of the flexoi caipi 
ulnans muscle can be easily distinguished as it passes to the pisifoim bone 
on the innei side of the wnst, when that joint is slightly flexed and 
the little finger closed upon the palm The tendons of the flexoi sublimis 
digitoium muscle aie in the depiession between the tendons of the flexoi 
caipi ulnans and the palmans longus Within the supeifieial fascia on 
the palmar suiface of the thumb and the fiont of the wnst the superfi- 
cial veins can be seen tliiougli the tlim skin passing upwaid fiom the 
palmai plexus to empty into the median and ulnar veins On the ladial 
boidei of the waist the tendons of the extensoi ossis metacaipi and pnnu 
mteinodii pollicis muscles aie bi ought into distinct lelief when the thumb 
is abducted, and on the back of the wnst the tendon of the extensoi 
secundi mteinodii pollicis muscle is lendeied prominent when the thumb 
is forcibly extended and abducted The extensoi caipi ulnans tendon can 
be felt upon the mnei side of the postenoi suiface of the wnst, and to 
the ladial side of it aie the tendons of the extensoi communis digitoium 
If the skin is lemoved fiom the back of the hand, the above tendons 
will be seen as they pass beneath the poster tor annular ligament (Plate 49, 
Fig 3, No 7) This consists of a special condensation of the deep fascia 
in this locality, which is formed by the tiansveise Abies of the deej) fascia 
piolonged fiom the foieaim and augmented by special fibies which aie 
attached to the ndges on the back of the lowei end of the ladius and 
thence pass obliquely in waul ovei the capsular ligament of the infenoi 
ladio-ulnai joint to the ulnai side of the carpus, wheie they aie attached 
to the pisifoim and cuneifoim bones The seveial attachments of the deep 
fibies to the ndges on the ladius convert the giooves into canals foi the 
passage of the extensoi tendons Theie are six compaitments thus foimed 
in the postenoi annular ligament, as follows one foi the extensor ossis 
metacaipi and the extensoi pnmi mteinodii pollicis, one foi the extensoi 
radiahs longioi and the extensor ladiahs bievioi , one for the extensoi 
secundi mteinodii pollicis, one foi the extensoi mdicis and the extensoi 
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communis digitoium, one for the extensoi minimi chgiti, and one foi the 
extensoi caipi ulnaus All these compaitments aie lined by synovial mem- 
branes which envelop the tendons and accompany them neaily as fai as 
then nisei tions Sometimes theie is a communication between one of the 
above synovial sheaths and the cavity of the wnst-joint 

The shin over the back of the hand is veiy tine, and but loosely attached 
to the annulai ligament enclosing the tendons and to the deep fascia pio- 
longed fiom it to the knuckles below, owing to the extieme laxity of the 
subcutaneous tissue This is manifest m oedema and exti avasations which 
often occui heie The skin is also piovided with numeious slioit fine hairs 
and sebaceous follicles The lians aie so set that they have an inclina- 
tion towaid the ulnai boidei, and they aie extended also ovei the doisal 
surfaces of the fiist and second phalanges of all the fingers The sweat- 
glands aie not so numeious on the back of the hand as they aie on the 
palm , wlieie they aie lemaikable foi the piofuseness of then peispnation 
undei ceitam conditions The skm of the back of the hand is not veiy 
sensitive to tactile impiessions 

The superficial veins of the hand (Plate 47, Fig 3) anse mainly fiom 
the dorsal plexuses , which commence by ladicles foinnng aiclies ovei the 
backs of the pi oximal phalanges On the ulnai side the ulnar dorsal 
plexus is foimed by the union of the v-em fiom the little fingei (the vena 
salvatella ) with the veins fiom the thud and fouith mtei digital clefts 
Fiom this plexus usually two veins ascend to the foieaim, a small anterior 
superficial ulnar and a larger posterior superficial ulnar On the ladial 
side the radial dorsal plexus is foimed by the junction of the vein fiom 
the thumb (the vena cephahca polhcis ) with veins fiom the index and 
middle fingeis, which teiminate in the ladial veins above Theie is much 
diveisity m the anangement of these veins on the back of the hand, and 
the two plexuses aie frequently connected by a tiansveise venous link, 
which piesents an H -shaped appearance 

As the vein fiom the thumb passes upwaid it ciosses the hollow foimed 
by the extensoi tendons of the thumb, and m close i elation with it aie the 
blanches of the radial nerve (Plate 47, Fig 3, No 9) which pass to supply 
the doisal suiface of the thumb and the doisal suiface of the index and 
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the ladial side of the middle fingei as fai as then distal phalanges (Plate 
53, Fig 2) At the bottom of the hollow, beneath the tendons, the radial 
artery, m a bed of fat which sepaiates it fiom the scaphoid and ti apezium, 
passes (Plate 49, Fig 1, No 17) to the mtei val between the fiist and 
second metacaipal bones to entei the palm between the two poitions of 
the abductoi indicis muscle and foim the deep palmai aicli (page 415) 
Befoie leaving the back of the hand the ladial aiteiy gives off the pos- 
terior carpal artery , which passes beneath the extensoi tendons, foimmg 
an arch with the coiiesponding bianeh fiom the ulnar aiteiy Fiona 
, this doisal aich the dorsal interosseous arteries anse (Plate 47, Fig 3, 
and Plate 49, Fig 3) They descend to the muscles occupying the 
seveial mteiosseous spaces, supplying them and the othei adjacent paits, 
and inosculating neai the metacaipo-phalangeal joints with the peifo- 

jating blanches fiom the deep palmai aich On the ulnai side of 

the back of the hand the ulnar nerve appeals just below the styloid 
piocess of the ulna, and in lelation to the vein fiom the little fingei 
(Plate 47, Fig 3, No 5) it divides into blanches which supply the 
doisal suiface of the little fingei, the whole of the doisal suiface of 
* the ling fingei, except the ladial boidei of the distal phalanx, and the 

doisal suiface of the ulnai side of the middle fingei, except ovei the 

distal phalanx (Plate 53, Fig 2, No 10) 

The palm of the hand piesents some conspicuous featuies which 
should be closely examined There is a large piommence on the ladial 
side, foimed by the muscles of the ball of the thumb, alieady descubed 
(page 404), which is called the thenar eminence, while upon the ulnai 
side the long pionunenee coiiesponding to the muscles of the ball of the 
little fingei is the hypothenar eminence The two eminences aie some- 
times named the heel of the hand Between them, ovei the annulai 
ligament, theie is a depiession, which bioadens tonaid the fingeis, and 
when the lattei aie flexed foims the hollow of the hand The skm of the 
palm is attached to the fascia beneath along the many lines of flexion, 
tlnee of which aie especially maiked and have been designated as follows 
The fir st line, cuiving lound the base of the thenai eminence, is caused by 
the constant flexion of the thumb, and is called the linea vitahs (Plate 53, 
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Fig 3, No 25) It conesponds to the attachment of the lachal maigm of 
the palmar fascia The second line commences at the radial side of the 
hand, between the index fingei and the thumb, and extends acioss the palm 
to about the middle of the metacaipal hone of the little fingei, is caused 
by the apposition of the middle and index fingeis with the thumb, and is 
known as the hnea cephahca This line indicates the position of the 
metacai po-phalangeal joint of the index fingei, and is a useful guide in 
its amputation The tlmd line, which is the lowest upon the extended 
palm, commences at the elevation between the index and middle fingeis 
and luns obliquely to the ulnai boidei of the hand, is caused by the 
flexion of the middle, ung, and little fingeis, and is known as the hnea 
mensahs The last two lines aie mteisected by anothei, less conspicuous, 
which takes a vertical eouise nearly ovei the metacaipal bone of the 
middle finger, is called the linea hepatica, and gives to these mai kings 
the charactenstic outline of the lettei M (Plate 53, Fig 3) The second 
line wlieie it eiosses the metacaipal bone of the ung fingei is about ovei 
the lowest pait of the supeificial palrnai aich (page 414) The thud line 
is the most impoitant It is one centimetie, oi a little less than half an 
inch, above the metacai po-phalangeal joints of the fingeis which pioduce it, 
and indicates veiy neatly the uppei limits of the synovial sheaths of the 
index, middle, and ung fingeis Just beyond this line the palrnai fascia 
divides into its four slips (page 412). The position of the metacaipo- 
plialangeal joints can be ascei tamed by alternate flexion and extension, 
and will be found to be foi each fingei at a point midway between the 
thud palrnai line and the webs of the fingeis. The same points refer 
to the bifui cation of the digital aiteries (Plate 48, Fig 4) When the 
pioximal phalanges aie extended and the medial and distal aie flexed, 
tlnee little elevations are noticed, formed by the piessing foiward of the 
little cushions of fatty tissue which occupy the ai dies made by the digital 
slips of the palrnai fascia ovei the flexoi tendons The palrnai suiface 
is further inaiked at the bases of the fingeis by tiansverse flexion-folds, 
which aie single for the index and little fingeis and double foi the middle 
and ung fingeis These folds are about two centimetres, oi tliree-quai ters 
of an inch, below the coiiespoudmg metacai po-phalangeal joints Theie 
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aie snnilai folds pioduced by tbe flexion of the mterphalangeal joints, 
the fiist of which is double and the second usually smgle foi each fingei 
They do not eonespond to the joints, being usually fiom tlnee to one 
and a half millnneties, 01 fiom one-eiglith to one-sixteentli of an inch, 
above them The thumb is piovided with two folds conesponding to its 
two joints, the uppei one of which passes obliquely ovei the metacaipo- 
plialangeal joint The fiee maigm of the web between the fingeis is 
called the plica vntei digitalis, and is about two eentimeties, 01 tlnee- 
quaiteis of an inch, fiom the metacarpophalangeal joints on the palmai 
suiface These measurements aie exact, but it is always best foi pi ac- 
tical pui poses to lemembei the unfailing lule of exeicismg the functions 
of these joints when in doubt, which will demonstiate then position 
and featuies bettei than any description The palmai epidennis vanes 
in thickness mainly according to the uses to winch the hands aie put 
Tlieie aie abundant sweat-glands, as aheady stated The papillse aie 
exceedingly laige and numeious, and contain touch-coipuscles On the 
lounded pulps of the fingeis they aie ananged in megulai concentric 
lidges, nevei being piecisely alike in any two hands 

The subcutaneous tissue of the palm is scanty, and lesembles the same 
tissue in the scalp, as mentioned in the desci lption of that stiuctuie, as it is 
intimately associated with the palmai fascia beneath Owing to the dense- 
ness of this tissue and the thickness of the cuticle, the hand is peculiaily 
adapted to sustain the effects of piessuie and friction The ulnai boidei 
of the palmai pait of the hand is lemaikably well piovided in this lespect 
and piotected by the soft paits, without the presence of any large neives 
The palmai is bievis muscle consists of shoit tiansveise fibies ansmg fiom 
the skin ovei the hypothenai eminence and attached to the palmai fascia 
Its contiaction assists m grasping When the skin of the palm with the 
above muscle is carefully lemoved, the palmai fascia and the antenoi au- 
nulai ligament aie exposed 

The palmar fascia is a stiong, silveiy- white, glistening tissue spread 
over the centie of the palm, and when completely developed is leally the 
expansion of the tendon of the palmans longus muscle (Plate 48, Fig 1, 
No 8) In such cases it ovei lies the annulai ligament piopei , but veiy 
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piotected by an expansion fiom the tendon of the flexor caipi nlnans 
to the palmans longus Just aftei leaving the pisifoim bone the ulnai is 
piofunda is given off, and, accompanied by the deep blanch of the ulnai 
neive, passes between the abductoi minimi digiti and flexor bievis minimi 
digiti muscles, while the main vessel continues between the two layeis of 
the palmai fascia along the muscles of the ball of the little flngei, two cen- 
timetres, 01 three-quaiteis of an inch, fiom and paiallel with the linea 
vitalis on the siuface About midway between the lattei and the linea 
cephahca the ulnai aiteiy turns outwaid towaid the web of the .thumb, 
and, ciossing ovei the blanches of the median neive and flexoi tendons, 
anastomoses eitliei with the ladialis mdicis 01 with the supeificialis volte 
artery, and sometimes with both, thus foiming the superficial artenal 
palmar arch (Plate 48, Figs 3 and 4) This aicli is about six centi- 
meties, oi not quite two and a half inches, above the intei digital clefts 
From the uppei boidei oi concavity of the aicli seveial small lecurient 
branches arise which supply the caipal buisa and palmai fascia and 
inosculate with the caipal blanches of the ladial aiteiy. Fiom the 
lowei bordei oi convexity of the aich anse four digital ai tones, which 
supply the fingeis, except the ladial side of the index and the thumb 
The fist descends ovei the muscles on the inner bolder of the palm to 
the ulnar side of the little flngei, along which it luns to the tip The 
second, thud, and fomth descend veitically between the flexor tendons 
and on a line with the clefts between the fingeis About one and a half 
centimetres, oi half an inch, above the clefts each arteiy, aftei receiving 
a communicating branch fiom the deep aich, bifui cates into two blanches, 
which pioceed along the opposed sides of the fingeis as fai as then tips 
The lateial digital aitenes m then eouises fieely communicate by tians- 
veise bianclies at the seveial joints, which they supply, as well as the 
sheaths of the tendons on both the palmai and dorsal surfaces At the 
ungual phalanges the digital aitenes subdivide into palmai and doisal 
blanches, which form plexuses in i elation to the pulps of the fingers 
and the matrices of the nails respectively 

The ladial aiteiy enteis the palm fiom the doisal suiface between the 
inner head of the flexoi bievis and the adductoi polhcis muscle (page 405), 



THE REGION OF THE WRIST AND THE HAND 


415 


and, aftei giving off the aitena princeps polheis and the ladialis mdicis, 
continues inwaid as the palmai is pi ofunda, undei the blanches of the 
median neive and the fiexoi tendons, to anastomose with the ulnans pro- 
funda and thus foim the deep arterial palmar arch (Plate 48, Fig 4). 
This aich is seven centimeties, oi two and tlnee-quarter inches, above the 
interdigital clefts The ai tei la princeps polheis at its ongm is of large 
size, and passes between the abductoi mdicis (oi first dorsal interosseous) 
and the adductoi pollicis to the ulnar side of the palmai surface of the 
metacaipal bone of the thumb In the intei val between the lowei poitions 
of the fiexoi bievis muscle it divides into two lateial blanches, which run 
along one oi each side of the thumb and inosculate with each othei simi- 
laily to the othei digital aitenes The icidialis mdicis aiteiy descends 
fiom its ongm to the ladial side of the index fingei Usually at the 
lowei bolder of the adductoi pollicis muscle this vessel communicates with 
the superficial palmai aich, and it often leceives a blanch from the prin- 
ceps pollicis (Plate 48, Figs 3 and 4) The deep arch receives three pei- 
j orating blanches from the doisal caipal lete through the spaces between 
the metacaipal bones, and fiom its uppei bolder gives off blanches to the 
adjacent muscles and blanches to the antenoi caipal lete Fiom its lowei 
boidei foui small blanches descend in l elation to the palmai in tei osseous 
muscles and communicate with the digital aitenes fiom the superficial 
arch, as above descubed Occasionally one or moie of these intei osseous 
blanches aie substituted foi the regulai artenes to the fingeis 

Wounds of the palm involving any of the principal artenes aie always 
serious, m consequence of the fiee anastomoses between the vessels form- 
ing the aiches, and of the difficulty of reaching the bleeding vessel and 
securing it in the wound without damaging other important stiuctures. 
Nevertheless, the above procedure is the only proper one, as the hemor- 
rhage can rarely be checked by tying either one oi both of the mam 
arteries above the wrist 

The ulnai nerve, after passing over the antenoi annular ligament at 
the wrist, on the inner side of the ulnai aitery, divides into a deep and 
a superficial palmai bianch The deep palmai bianch supplies the muscles 
forming the hypothenai eminence, and accompanies the ulnans profunda 
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aiteiy to supply all tlie intei osseous muscles, the two ulnar lumbi icales, 
the adductoi pollicis, the innei head of the flexor brevis pollicis, and the 
caipo-metacarpal and metacaipo-phalangeal aitieulations The supei ficial 

palmai hanch distubutes filaments to the skin ovei the hypothenai emi- 
nence and the mnei suiface of the palm of the hand, and to the palmans 
brevis muscle, and divides into two digital neives, one to the ulnai side 
of the little fingei and the otliei subdividing and supplying the opposed 
sides of the ung and little fingeis (Plate 48, Fig 4, and Plate 53, Fig 
3) The supei ficial bianch of the ulnai communicates with the median 
neive by a bianch which passes beneatli the supei ficial palmai aich 
The median neive (Plate 48, Figs 3 and 4), as it descends from the 
foieaim under the antenoi annulai ligament, is enveloped in a fold of 
the synovial membiane It is supei ficial to the flexor tendons, and as it 
enteis the palm becomes somewhat swollen, of a pinkish coloi, and flat- 
tened, and divides into two blanches of neaily equal size The external 
palmai branch supplies lecuiient filaments to the muscles of the ball of 
the thumb (the abductoi pollicis, the opponens pollicis, and the outei 
head of the flexoi bievis pollicis), and ends in tlnee digital neives, two 
to the thumb and one to the ladial side of the index fingei The neives 
to the thumb pass one ou each side of the long flexoi tendon as fai as 
the ungual phalanx, where the outeimost neive connects with the tei- 
mmal bianch fiom the ladial neive The nerve to the ladial side of the 
index fingei sends a filament to the fiist radial lumbiical muscle, and is 
continued to the ungual phalanx The internal palmai bianch of the 
median neive divides into two digital blanches, which pass veitically in 
a line with the clefts between the index and middle and the middle and 
ung fingers About thiee centimeties, oi one inch and a quarter, above 
the wehs of the fingeis the digital branches subdivide into lateial digital 
neives, which aie distubuted as follows The neives from the fiist bianch 
pass to the opposed sides of the index and middle fingers The fiist digital 
bianch also supplies the second ladial lumbiical muscle The neives 
fiom the second bianch pass to the opposed sides of the middle and ung 
fingeis, leceivmg communicating blanches fiom the ulnai neive 

Aftei many caieful dissections, and lepeated critical examinations on 
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tlie living legal ding the cutaneous distubution of the vanous digital 
neives, the authoi is inclined to believe that the anangement as shown 
(Plate 53, Figs 2 and 3) may be eonsideied to lepiesent then usual lela- 
tions It should be lemembered that theie is commingling of the fibies 
of the median and ulnai neives by dneet mtei communicating neives both 
above and below the wust, which probably accounts for the disci epancy 
m the obseivations on this subject The extiemities of the digital neives 
aie provided with peculiai little bodies, the Paciman corpuscles, which aie 
found m gieatei number on the nerves of the thumb and the index fingei 
Then function is unknown The cutaneous neive-supply of the hand is 
remaikable foi the high development and the gieat numbei of the tactile 
corpuscles, which give to it an extiaoidmanly acute degiee of tactile sensi- 
bility The most sensitive aiea is the palmai suiface of the tips of the 
fingeis, and especially that of the ungual phalanx of the index fingei 
The doisal suiface of the hand is the least sensitive, as alieady stated 
The superficial lymphatic vessels commence by palmai and doi sal vessels 
on each fingei, which unite and foim plexuses on the palmai and doisal 
suifaces of the hand respectively Those of the palmai plexus are small 
and very close, and are ai ranged m an aicli, fiom which vessels pass up 
the foieaim accompanying the supeificial veins Those of the doisal 
plexus aie compaiatively laigei and moie numeious, and then vessels 
wind lound the boideis of the foieaim above the wust and join with the 
vessels fiom the palmai plexus The deep lymphatic vessels accompany 
the venm conntes of the ladial and ulnai aitenes 

The nails aie the horny plates which sui mount the finger-tips upon 
their dorsal suifaces, and may be regarded as modified appendages of the 
epidermis Each nail rests upon the extiemely vasculai and sensitive 
nail-bed of the dermis, the upper portion of which is called the matrix, 
whose papillae aie ai ranged in ridges and protected by a fold of the skin 
The pait of the nail m relation to the matrix is the root It is the thin- 
nest part, and appears white and opaque just m front of the fold of the 
skm, and, owing to its ciescent shape, is called the lunula The lattei 
is always more pronounced m the thumb than in the fingers The growth 
of the nails is like that of the epidermis,, by an incessant pioduetion of 

53 
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nail-cells in the nail-bed, so that as long as the matrix is preseived the 
nail is capable of lepioduction The nails vaiy in individuals, and undei 
certain constitutional conditions aie piobably influenced by impeded cn- 
culation, for theie appeals to be a dneet communication between the 
artenes and the veins m the matrix It is notewoithy that dunng con- 
valescence from many of the exanthematous diseases giooves make tlieir 
appeal ance acioss the nails, presenting indications of giowtli As the 
digital neives supply laige teimmal filaments to the nail-beds, it is not 
difficult to account foi the intense pam which is expenenced whea a 
sphntei or other foieign body is tlnust beneath the nails 

The development of the bones of the wi ist and hand occuis at vaiymg 
penods At birth the caipal bones aie all caitilagmous The os magnum 
becomes ossified in the fiist year, the unciform in the second, the cuneifoim 
in the thud, the trapezium in the fouith, the semilunai m the fifth, the 
scaphoid in the sixth, the trapezoid in the seventh, and the pisiform not 
generally befoie the twelfth 

The metacaipal bones and the phalanges are usually composed of a 
shaft and an uppei epiphysis The shafts become ossified soon after 
bath, and the epiphyses aie all united about the twentieth yeai 
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THE REFERENCES TO SURGICAL AFFECTIONS OR PROCEDURES (MARKED *) RELATE TO THEIR ANATOMY ONLY 


A 

Abducent nerve, 41, 92 

* Abscess, deep-seated, of tho temporal 

region, 150 
mammary, 250 
mediastinal, 322 
pharyngeal, 133 
post pharyngeal, 195 
Acervulus cerebri, 51 
Acoustic hair cells, 77 
Acromion process, 330 
Aim of the nose, 109 
Alveoli of the jaws, 145 
of the lungs, 269 
of tho parotid gland, 131 
Ampullm of tho semicircular canals, 
72 

* Amputation of the arm, 349, 3G1 

of the elbow-joint, 371 
of the forearm, 396 
of the shoulder-joint, 337 
Amygdala) of the cerebellum, 47 
Anastomosis of arteries, 292 
Andorsch, ganglion of, 205, 219 
' Aneurism of the aorta, 288 
Annular ligament of the wrist, ante- 
rior, 413 

of the wrist, posterior, 407 
Annulus oialis, 278 
Ansa bypoglossi, 205 
Anterior nare«, 114 
Antihelix, 61 
fossa of, 61 
Antitragus, 61 
Antrum, mastoid, 6 

of Highmore, 113, 144 
walls of, 145 
Aorta, 287 

absence of arch of, 289 
arch of, highest point to which 
it reaches, 289 
ascending, or \ entral, 2S7 


Aorta, branches of, 288 

bulbous cnlaigement of, 287 
descending thoracic, 312 
interior of, 288 
normal couise of, 287 
opening into, 284 
transverse, 288 
Aponeurosi=, digital, 3S6 

dorsal, of tho fingers, 403 
of tho scalp, 13 
pharyngeal, 171 

Appendix of the left auricle, 282 
of the right nuncio, 277 
* Application of tourniquet to the 
brachial artery, 353 
Aqueduct of Fallopius, 69, 204 
of Sylvius, 39, 44, 50 
of the cochlea, 73 
of the vestibule, 72 
Aqueous humor, 100, 102 
Arachnoid fluid, or cerebro spinal 
fluid, 21 
membrane, 21 
Arantius, ventricle of, 50 
Arbor vitae of the cerebellum, 49 
Arch of the aorta, 289 
of the upper jaw, 147 
Arciform fibres, 45 
Arcus senilis, 88 
Areola of the breasts, 250 
Arm, bicipital depressions of, 349 
region of, 348 
subcutaneous fascia of, 349 
surface-marking of, 349 
Arnold’s nerve, 63, 204 
Arteria centralis modioli, 73 
retinas, 94 

comes nen i phremci, 259 
Arterial arch, deep palmar, 415 
superficial palmar, 414 
pulse, 307 

Artenosum, ligamentum, 305 
Artonosus, ductus, 290, 303 


Artery or arteries 
acromial, 341 

descending, 349 
acromio-thoracic, 341 
alar thoraeie, 341 
anastomotica inngna of brachial, 
355 

angular, 124 
anterior cerebral, 22 
ciliary, 96 
circumflex, 342 
communicating, 22 
dental, 141 
interosseous, 392 
modiastinal, 233, 259 
articular, to tho elbow-joint, 391 
to tho shoulder-joint, 233 
ascending palatine, 159 
pharyngeal, 175 
auditory, 23, 78 
axillary, 229, 339 
branches of, 341 
basilar, 22, 215, 232 
bicipital, 343 
brachial, 354 

at the elbow, 369 
branches of, 354 
compression of, 369 
course of, 351 
high bifurcation of, 356 
in relation to tho median 
nerve, 356 

* ligation of, 356 

a en® eomites of, 357 
bronchial, 270, 313 
buccal, 141 
capacity of, 291 
capillary, of the heart, 276 
carotid, 223 

course of, 201 

* ligation of, 226 
carpal, 389 
circumflex, 334 
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Artery or arteries 

collateral intercostal, 313 
common carotid, bifurcation of, 
201 

interosseous, 392 
pulmonary, 282, 289 
communication with veins in tho 
matrices of the nails, 413 
coronary, 14S, 277 
cortical, 23 

course of, in the extremities, 293 
in various localities, 291 
crico thyroid, 184 

- in relation to laryngot- 
omy, 1S4 
cubital, 355 
deep tempoial, 141 
descending aciomial (thoracica 
humerana), 341 
palatine, 141 
digital, 414 
dimensions of, 292 
dorsal, 315 

interosseous, of tho hand, 
409 

of the tongue, 106 
dorsalis scapulas, 331, 342 
" effect of ligation upon, 29a 
endangium of, 295 
ethmoidal, 95 

external and internal carotid, 
relative position of, 203 
carotid, 34 

branches of, 203 
coat, or adi entitia, 293 
mammary, 250, 341 
facial, 123, 203 
frontal, 8, 9a 
ganglionic, 23 
general anatomy of, 293 
great or middle meningeal, 17 
hypogastric, 304 
inferior coronary, 123 
dental, 139 
labial, 123 
laryngeal, 233 
profunda, 3aa 
thyroid, 233, 235 
infra orbital, 141 
innominate, 4S4> 2SS 
bifurcation of, t+f 
"* ligation of, 222 
intercostal, 313 

dorsal biODches of, 209 
internal carotid, 134, 203 

in relation to tho phar- 
ynx, 17o 

coat, or intima, 29S 


Artery or arteries 

intornal mammary, 257 
ligation of, 257 
maxillary, 134, 139, 203 
interosseous, of tho palm, 415 
lachrymal, 95 
lateral digital, 411 
infracostal, 259 
of the nose, 124 
spinal, 215 
lateralis nasi, 110 
left common carotid, 288 
subclauan, 2S8 
lcntieulo striate, 23 
lessor meningeal, 17, 139 
lingual, 166, 203 

* ligation of, 106 
long and short sub scapular, 341 
thoracic, 341 
lower intercostal, 2o7 
mammary branches of antonor 
interco tal, 250 
masseteric, 139 
meningeal, 17 

from occipital, 211 
middle cerebral, 22 
coat, or media, 293 
meningeal, 139 
mode of division of, 292 
muscular branches of brachial, 
354 

of radial, 389 
of ulnar, 392 
musculo phrenic, 257 
mylo hyoid, 139 
nasal, 9a 

from internal maxillary, 
115 

or spheno palatine, 141 
nutrient, to the humerus, 355 
occipital, 8, 203, 21] 
cesopliageal, 313, 317 
of the brain, 22 
of the breasts, 250 
of the choroid coat, 97 
of the dura mater, 17 
of the face, 123 
of the larynx, 184 
of the na'al cnities, 115 
of the nose, 110 
of the palate, 159 
of tho pericardium, 274 
of the pinna, 63 
of the scalp, 8 

hemorrhage from, 9 
of tho tympanum, 71 
ophthalmic, 94 

osculation or anastomosis of, 292 


Artory or arteries 

palmar and dorsal, of digital, 
114 

palmans profunda, 415 
palpebral, 95 

perforating, of deep palmararch, 
409, 415 

of tho thorax, 2o9 
poncardino, 313 

petrosal, from middlo meningeal, 
71 

phrenic, 322 

posterior auricular, 8, 134, 203 
carpal, 409 
cerebellar, 23 
cerebral, 23 
circumflex, 342, 346 
communicating, 22 
dental, 115 
interosseous, 392 
palatine, 158 
scapular, 330, 342 
pnneeps ccrvicis, 211 
pollicis, 415 
ptorygo palatine, 141 
pterygoid, 141 
pulmonary, 290 
radial, 389 

and ulnar, tnrinblo origins 
of, 343 

in tbo hollow formed by tho 
extensor tendons of tho 
thumb, 409 
in tho palm, 414 
radiahs mdicis, 415 
ranine, 162, 166 
recurrent, of posterior intoros 
seous, 392 
radial, 3S9 
ulnar, 392 

right and left coronary, 276 
septal, 141 
short ciliary, 97 
small thoracic, or pectoral, 341 
spinal, 313 

structure of walls of, 293 
6ubclavian, 221, 227 

differences of right and left, 
228 

ligation of, 231 
sub lingual, 166 
sub scapular, 342 
superficial con ical, 206, 233 
superficialis volm, 389 
superior coronary, 124 
dental, 141 
epigastric, 257 
intercostal, 211 
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Artery or arteries 

superior lai yngeal, 184 
profunda, 354 
thoracic, 341 
thy roid, 203, 235 
supra-hyoid, 166 
supra orbital, 8, 95 
supra-scapular, 221, 229, 231, 
233 

stylo-mastoid, 71, 7S 
systemic, 291 
temporal, 8, 134, 203 
terminal, 23, 292 
thoracica humeraria, 341 
thoracico-acromial, 250 
thyroid axis, 229, 232 
thyroidea ima, 221, 235 
to tho concha, 211 
tonsillar, of facial, 171 
tracheal, 237 

transv ersalis colli, 206, 221, 233 
trinsverse facial, 124, 134 
ty'mpamc, 139 
ulnar, 391, 393 
at wrist, 413 
recurrent, 391 
ulnans profunda, 414 
umbilical, 304 
vas aborrans, 3o2, 3o5 
vortcbral, 215, 232 

groove for, on atlas verte- 
bra, 213 
v essels of, 299 
Vidian, 141 
Astenon, 60 
Auditory artery, 21, 78 
canal, walls of, 64 
haiis, 75 

meatus, external, 63 

cartilaginous portion of, 64 
osseous portion of, 64 
nerves, 41, 77 
\ein, 78 

Auricle of the ear, 60 
left, of the heart, 282 
right, of the heart, 278 
Auricles, walls of, 278 
Auricular appendix, 282 

branch of pncuinogastno nerve, 
63 

cartilage, 61 
ligaments, 61 
muscles, 61 

Axilla, connective tissue of fat in, 
338 

lymphatic glands of, 346 
region of, 337 

suspensory ligament of, 338 


'‘Axillary abscess, 33S 
artery, 339 

~ ligation of, 343 
line of, 343 
fascia, 338 1 
fold, 338 

glands, involvement of, in can- 
cer, 347 
remov al of, 347 

B 

Bartholin, duct of, 164 
Base of the cerebrum, 37 
Basilar artery, 22 
Basilic vein, 3ol 
Basion, 35 

Bell, external respiratory nerve of, 
345 

Bichat, fissure of, 29 
Bicipital groove of the humerus, 332 
Blind spot, lOo 
Blood, 300 

amoeboid movement of, 301 
arterial, 290 

circulation of, after birth, 30o 
before birth, 303 
corpuscles, red and white, 300 
differentiation of its circulation 
before and after birth, 305 
lumnatoblasts, 301 
haemoglobin of, 301 
plates, 301 

Blue line in lead-poisoning, loO 
Bodies, olivaiy, 45 
restiform, 45 
Body, mtercarotic, 203 
thyroid, 233 
Bone or bones 

body of sphenoid, 111 
carpal, 396 
clavicle, 323 

cribriform plate of ethmoid, 111 
cuneiform, 396 
humerus, 348 
hyoid, body of, 165 

greater and lesser cornua 
of, 16o 

position of, 16o 
incisive, 147 
incus, 68 

inferior maxillary', development 
of, 152 

mylo-hyoid ridge of, 165 
variations in angle of, 153 
lachry mal, 79 
magnum, 39o 
malar, 80, 145 


Bone or bones 
malleus, 67 

maxillary, ossification of, loO 
metacarpal, 399 
nasal, 107 
of the ear, 67 

of the forearm, fractures of, 
394 

of the head, 2 

of the orbits, 80 

of the palate, 111 

of tho wrist, ossification of, 418 

phalanges, 401 

pharyngeal spine of occipital, 
172 

pisiform, 396 
premaxillary, 147 
radius, 363, 373 
ribs, 243 
scaphoid, 399 
scapula, 328 
semilunar, 396 
sesamoid, 402 
sphenoidal turbinated, 111 
stapes, 68 
sternum, 246 
superior maxillary, 144 

‘ excision of, 145 
palato processes of, 156 
tuberosity of, 141 
temporal, 7 
trapezium, 396 
trapezoid, 396 
turbinated, 111 
ulna, 362, 373 
unciform, 396 
vertebim, cervical, 187 
dorsal, 248 
vomer, 108 
Wormian, 5 
Brachia, 52 
Brachial artery, 354 

high bifurcation of, 356 
or axillary plexus of nerves, 
344 

plexus of nerves in tho arm, 357 
Brain, 24 

area of surface of, 2e 
arteries of, 22 
convolutions of, 25 
dev elopment of, 25 
fifth ventricle of, 53 
fourth ventricle of, 49 
furrows of, 25 
lateral ventricles of, 53 
lobes of hemispheres of, 20 
median or longitudinal fissuro 
of, 20 
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Brain, membranes of, la 
motor area of, 35 
sensorial area of, 3G 
size and shape of, 2o 
structure of, 25 
third ventricle of, 51 
Breast, 250 

* operation for removal of, 2ol, 
253 

Breathing, abdominal, 24S 
thoracic, 248 
Bregma, 2, 33 
Bridge of the nose, 108 
Brooa, convolution of, 30 
Bronchi, 268 

right and left, 230 
struoture of, 268 
Bronchial glands, 211 
tube, 268 
Bronchioles, 269 
Bronehocele, 23o 
Bulb, olfactory, 3S 

Bursa in relation to the tendon of 
the biceps muscle, 352 
in relation to the tendon of the 
coraco brachialis muscle, 353 
in relation to the tendon of the 
flexor carpi radialis muscle, 
380 

in relation to the tendon of the 
sub scapulans rnu'cle, 353 
in relation to the tendon of the 
trapezius mu'cle, 209 
sub deltoid, 334 
Bursas about the elbow, 370 

C 

Calamus scriptonus, 50 
Calcar, 5o 
Canal or canals 

anterior dental, 145 
central, of Stilling, 10a 
infra-orbital, 127, 145 
lachrymal, 113 
membranous semicircular, 75 
naso palatine, 156 
of Huguier, 71, 143 
of Petit, 103 
of Schlemm, 96, 102 
palatine, 147 
posterior dental, 145 
semicircular, 72 
spiral, 73 
1 idinn, 142 

Canalicuh of the eyelids, S5 
Canalis reunions, 75 
spiralis modioli, 73 


Canthi, 81 
Capillaries, 298 
calibre of, 298 
in various tissues, 298 
medullary, 224 
pulmonary, 270 
structure of, 298 
Capitulum, 348 
Capsule, external, 54 
internal, 54 
of Tenon, 89, 93 
Carotid tubercle, 189 
Carpal bones, 396 
rete, 392, 415 
Carpus, 396 
Cnrtilage or cartilages 

accessory, in female larynx, 179 

arytenoid, 177 

auricular, 61 

costal, 245 

oricoid, 177 

hoop of, 177, 189 
relations of, 190 
ensiform, 247 
lateral, of the nose, 10S 
of Wrisberg, 178 
septal, of the nose, 108 
sesamoid, 109 
tarsal, 81 
thyroid, 176 

cornua of, 176 

Cartilaginous framework of the nose, 
108 

Caruncula lachrymalis, 85 
Caudate nucleus, 54 
Caudo lenticular limb, 55 
Cavernous sinuses, 19 
Cav lty, glenoid, of scapula, 331 
of temporal bone, 136 
Cnvum oris, 156 
Cells, acoustic hair-, 77 
anterior ethmoidal, 113 
gustatorj, 162 
ma'toid, 6 
migratory, 301 
of Dieters, 77 
olfactory, 114, 116 
pigment , of choroid coat, 97 
posterior ethmoidal, 113 
Cerebellum, 26, 47 
central lobe of, 47 
function of, 49 
a ermiform process of, 47 
Cerebrum, base of, 37 
convolutions of, 25 
crura of, 39 

fibres of medullary substance of, 
58 


Cerebrum, fissures of, 27 
hemispheres of, 26 
lobes of, 26 
lower lev el of, 33 
ventricles of, 49, 51, 53 
Ceruminous glands, 64 
Conical axillary pa'sage, 339 
Chninbei, anterior, 102 
posterior, 102 
Cheeks, 149 

Chest, physical examination of, 311 
Chordm tendinem, 281, 283 
vocales, 178, 179 
Willisn, 19 

Choroid coat of the eye, 97 
plexuses, 52 
tela, 21 

Ciliary body, 99 
processes, 99 
Circle of 11 lllis, 22 
Circulation, foetal, 303 
pulmonary-, 306 
systemic, 305 
Circulus major, 101 
minor, 101 
Claustrum, 54 
Clavn, 46 
Clnviclo, 324 

acromial end of, 324 
borders of, 325 
'“’fractures of, 327 
mov cments of, 324 
ossification of, 327 
physical properties of, 323 
sternal end of, 324 
subclav lan impression of, 325 
Cochlea, 73 
Cochlear canal, 73, 74 
duct, 75 

Cobnheim, terminal arteries of, 23 
Collateral circulation, 292 

after ligation of the axil- 
lary artery, 343 
after ligation of the carotid 
arteiy, 227 

after ligation of the sub- 
clavian artery, 232 
Column® carneie, 279, 2S3 
nasi, 109 

Commi=sura simplex, 47 
Commissure, great transverse, 57 
of tho third v entncle, 57 
Conanum, 51 
Concha, 61 
Conjunctiva, 85 

blood-vessels of, 86 
corneal, 87 

palpebral and ocular, 85 
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Conjunctiva, sclerotic, 86 
Conus arteriosus, 279 
Convolution or convolutions 
angular, 31 
annectant, 31 

anterior central, or ascending 
frontal, 30 

ascending parietal, 31 
Broca’s, 30 
fornicate, 32 
frontal, 30 
hippocampal, 32 
of the brain, 25 
parietal, 31 
retro insular, 32 
superior marginal, 31 
Coracoid process, 330 
Cord, spinal, enlargement of, opposite 
tho fifth cervical \ ertebra, 21o 
Cords of the brachial or axillary 
plexus of nerves, 345 
Cornea, 87 

lamina of, 87 
nerves of, 88 
non l ascularity of, 88 
pioper substance of, 87 
Corneal corpuscles, 87 
Corniculum larjngis of Santorini, 
178 

Cornua Ammoms, 55 

of lateral ventricles, 53 
Corona radiata, 58 
Coronoid process, 362 
Corpora albicantia, 39 
geniculata, 52 
quadngemina, 50 
striata, 52 

function of, 58 
topographical relation of, 59 
Corpus albicans, 53 
Arantn, 282 
callosum, 57 

peduncles of, 37 
ventricles of, 58 
dcntatum, 45 
fimbnntuni, 53 
Corpuscles of the blood, 300 
Pacinian, 417 
Corti, organ of, 74 
rods of, 77 
tunnel of, 77 
Costal cartilages, 245 
Costc-corncoid membrane, 338 
Cranial non es, 3S 

deep origins of, 44 
Cranio cerebral topography, 32 
Crista, 72 

acoustica, 75 


“Crow’s feet,” 82 
Crura cerebri, 39 

of the cerebellum, 49 
of the fornix, 52 
Crusta, 39 

Crystalline lens, 102 
Cuneiform cartilages, 178 
Cupola, 73 

Curved line of the occipital bone, 6 
Cutaneous muscle of the scalp, 11 

D 

Deciduous teeth, 151 
Decussation of the optic nerve, 38 
Deep fascia of the arm, 351 
of the forearm, 379 
Deltoid muscle, 334 
inseition of, 335 
Diaphragm, 249, 320 

aortic opening of, 321 
arteries of, 322 
central tendon of, 320 
crura of, 321 

height of arches of, in respira- 
tion, 322 
leaflets of, 321 
muscular portion of, 321 
nerv es of, 322 

observations upon contractions 
of, 273 

oesophageal opening of, 321 
opening for inferior vena cava, 
321 

relations of upper surface to 
contents of thorax, 309 
tendinous arches of, 321 
Diastole of tho heart, 277 
Digital extremities or phalanges, 396 
Diploe, 3 

Diploic structure of the 'hull bones, 
14 

veins, 15 

Duect sensory tracts, 58 
Disk, inter! ertebral, 241 
' Dislocation of elbow, 370 
of shoulder, 336 
Double chin, 191 
Duct, cochlear, 7o 
lymphatic, 227 
nasal, 80, 113 
of Bartholin, 164 
of Rivmus, 164 
of Stenson, 131, 149 
of Wharton, 165 
thoracic, 227, 232, 318 
termination of, 318 
valves of, 318 


Ductus arteriosus, 290, 303, 304 
reuniens, 77 
a enosus, 304 
Dura mater, 15 
artenes of, 17 
lateral sinuses of, 18 
neries of, 19 
sinuses of, 18 
veins of, 18 

E 

Ear, external meatus of, 60 
region of, 60 
Ear-stones, 75 
Elbow, dislocations of, 370 

fractures m relation to, 371 
landmarks of, 367 
movements of, 365 
passive motion of, after injuries, 
365 

region of, 362 
superficial veins of, 367 
Elbow joint, 363 

amputation of, 371 
injuries to, 372 
resection of, 371 
Eminence, auditory, 50 
canine, 144 
cinereous, 50 
frontal, 5, 33 
hypothenar, 409 
parietal, 6, 33 
thenar, 409 

Emmentia collateralis, 55 
Emissary veins, communications of, 
18 

from the cochlea, 79 
Encephalon, 24 
Endocardium, 248 
Endolvmph, 74 
Epicardium, 275 

Epicondylc, internal and external, 
348 

Epicranium, 13 
Epiglottis, 17S 

Epistaxis in relation to tbo superior 
longitudinal sinus, 19 
Eustachian tube, 67, 173 

pharyngeal opening of, 113 
valve, 278, 303 
External capsule, 54 
meatus of ear, 60 
Extremity, upper, 223 
Eye, 79 

accommodation of, for vision, 
101 

dangerous area of, 99 
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Eyeball, 9G 
Eyebrow, SO 
Eyelashes, S3 
Eyelids, SI 

F 

Tace, arteries of, 123 

deep structures of, 136 
del elopment of, 160 
fat m subcutaneous tissue of, 
117 

landmarks of, 116 
lymphatic vessels of, 125 
muscles of, 119 
region of, 116/ 
sensory nerves of, 125 
skin of, 116 
Facial artery, 123 
markings, 117 
nerves, origin of, 41 
vein, 125 

Fallopius, aqueduct of, 69 
Talx ccrebelli, 16 
cerebri, 1G 
Fascia, axillary, 338 
bicipital, 3ol, 368 
bucco pharyngcil, 149 
deep ceri leal, 193 

doi elopment of, 197 
external layer of, 194 
influence of, against atmos 
phene pressure, 197 
internal layer of, 195 
reflections of, 194 
dentata, 29, 57 
extra-pleural, 262 
laryngeal, 179 
ma'setenc, 123 
of the arm, 351 

oi or the anterior surface of the 
thorax, 353 
palmar, 411 
parotid, 130 
post-pbary ngeal, 175 
prevertobral, l'Jo 
subcutaneous, oier tho arm, 349 
temporal, 14 
Fasciculi teretes, 46, 50 
Fauces, 170 
Fenestra oralis, 06 
rotunda, 66 
Fibres, association, 59 

of medullary substance of the 
cerebrum, 5S 

Fibro cartilage, inter articular, 136 
intervertebral, 21o 
triangular, 397 


Fissura palpebrarum, SI 
Fissure, anterior median, of medulla 
oblongata, 44 
calcarine, 29 
central, of Rolando, 30 
dentate, 57 
Glaserian, 66, 139 
hippocampal, 29 
in upper lip, 149 
interparietal, 29 
intra-lobular, of brain, 30 
longitudinal, 26, 37 
of Rolando, 27 
of Santorini, 61 
of Sylvius, 27 

branches of, 27 » 
parieto-occipital, 29 
posterior median, of medulla ob 
longata, 45 
primary, of brain, 27 
secondary, of brain, 27 
spheno maxillary, 80 
sphenoidal, 79 
transverse, of Bichat, 29 
Flocculus of the cerebellum, 47 
r octal circulation, 303 
heart, 303 
Fold or folds 

aryteno epiglottic, 178 
axillary, 338 
gleno humeral, 334 
glosso epiglottic, 163 
vestigial, 275 

Follicles, sebaceous, of nose, 109 
Fontanelles, 3 
Foramen or foramina 

anterior condyloid, 167 
emeum of frontal bone, 10, 115 
of medulla oblongata, 45 
of tongue, 161 
dental, 139 
ethmoidal, 80 

in transi erse process of sixth 
cervical v ertebra, 21o 
infra orbital, 127, 144 
intervertebral, 31o 
jugular, 203 
magnum, 232 
mastoid, 6 
mental, 139 
of Magendie, 21, 50 
of Monro, 51 
of Scarpa, 147 
of Stenson, 147 
of Vesalius, 125 
optic, 79 

ovale, of the heart, 278 

of the sphenoid bone, 139 


Foramen or foramina 
parietal, 6 
spinosum, 139 
stylo mastoid, 69 
supra orbital, 5 
supra trochlear, 348 
Tbebesn, 279 

r Forearm, amputation through tho 
middle of, 396 

bones of, in relation to surfaces, 
376 

branches of radial artery in, 
389 

of ulnar artery in, 391 
contour of, 377 
cutaneous nen es of, 378 
docp fascia of, 379 
mov oments of, in pronation and 
supination, 376 
muscles of, 379 
region of, 372 
Formatio reticularis, 46 
Fornix, 51 

anterior pillars of, 52 
conjunctiva:, 85 
crura of, 52 

Fo'sa, antccubital, 352, 367 
anterior na'al, 107 
canine, 144 
coronoid, 348 
hyaloid, 103 
incisive, 144 

infra spmou', of scapula, 233 
jugular, 203 
lnchrymal, SO 
nasal, 111 
olecranon, 318 
ovalis, of the nntihehx, 61 
of the heart, 278 
scaphoiden, 61 
spheno maxillary, 142 
supra spinous, of scapula, 233 
Fovea, anterior, 50 

centralis of retina, 105 
hemi elliptica, 72 
bemispbterica, 72 
posterior, 50 
* Fracture or fractures 

at base of skull, symptoms of, 7 
Barton’s, of wrist, 373 
Colles’s, 3 95 

green stick, of clavicle, 327 
of bones of forearm, 394 
of clavicle, 327 
of elbow, 370 
of humerus, 261 

of petrous portion of temporal 
bone, 78 
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* Fracture or fractures 
of ribs, 245 
of shoulder, 337 
of skull by contie coup, 15 
Frmna labiorum, 149 
Frienula, 47 

Frmnurn cpiglottidis, 163 
lingum, 162 

Friction sound consequent upon in- 
flammation of the pleura, 261 
Frontal artery, 8, 95 
eminences, 5 
lymphatics, 10 
sinuses, 5 
veins, 9 

Function of the cerebellum, 49 
Furrows of the brain, 25 

G 

Galea capitis, 11 
Galon, veins of, 52 
Ganglia, intra cardiac, 2S7 

sympathetic, in the thorax, 319 
Ganglion, Arnold’s, 204 

cardiac, of Wnsberg, 285 
ciliary, 94 
diaphragmatic, 322 
Gasserian, 41, 142 
m relation to the circumflex 
nerve of tho shoulder, 346 
inferior cervical, of the sympa- 
thetic nerve, 220 
jugular, 205 
Meckel’s, 69, 142 
middle cervical, of the sympa- 
thetic nerve, 219, 233 
of Andersch, 205, 219 
otic, 144 
petrosal, 205 
spheno palatine, 69, 142 
spiral, 78 
submaxillary, 169 
superior, of tho sympathetic 
nerve, 219 

Gangliomo arteries, 23 
Genu of the corpus callosum, 57 
Glabella, 5 

Gladiolus, or mesostornum, 246 
Gland or glands 

axillary, in relation to cancer, 
251 

bronchial, 271 
buccal, 149 
ceruminous, 64 
labial, 149 
lachrymal, 83 

lymphatic, at tho elbow, 369 


Gland or glands 

lymphatic, of the axilla, 346 
mammary, 250 
lobes of, 250 
milk ducts of, 250 
Meibomian, 83 
molar, 149 
palatine, 157 
pineal, 51 

pulmonary lymphatic, 271 
sebaceous, 83 
sublingual salivary, 164 
submaxillary salivary, 164, 199 
sub sternal, 251 
sweat-, of the hand, 411 
thymus, 223, 240, 260 
traoheal, 237 

Glandul® concatenate, 227 
Glaserian fissure, 66 
Gloaso pharyngeal nerve, distnbu 
tion of, 167 
origin of, 43 
Glottis, 179 

respiratory area of, 180 
vocal area of, 180 
Groove, aunculo-ventncular, 276 
bicipital, production of, 361 
for the ulnar nerve, 359, 369 
interauricular, 276 
interventricular, 276 
musculo spiral, 351 
primitive dental, 151 
Gums, 150 
Gyu operti, 32 
Gyrus fornicatus, 57 

H 

Ilmmatoblasts, 301 
Haemoglobin of the blood, 300 
Hairs, auditory, 75 
of the scalp, 8 

over the back of the hand, 408 
Hand, cutaneous nerve-supply of, 417 
heel of, 409 
hollow of, 409 

median portion of, or metacarpus, 
396 

palm of, 409 
region of, 396 
surface markings of, 406 
Hard palate, 147 
Head, bones of, 2 

development of, 1, 3 
landmarks of, 1 
region of, 1 
surface-form of, 1 
Heart, 275 


Heart, anomalous condition of, 289 
anterior surface of, 275 
area of greatest dulness, 310 
development of, 305 
dimensions of, 277 
fibrous skeleton of, 284 
foetal, 303 

location of apex of, 310 
lymphatic vessels of, 287 
nerves of, 285 
position of apex of, 308 
of base of, 308 
within the thorax, 275 
shape of, 275 
sounds, 306 

propagation of, 307 
reduplication of, 307 
structure of, 284 

within the thorax, examination 
of, 309 

Helicotrema, 73 
Helix, 61 

fossa of, 61 

Hemispheres of cerebellum, 47 
of cerebrum, 26 
Hernia, diaphragmatic, 322 
Ilcrophih, torcular, 18 
Hiatus Fallopn, 69 

semilunaris, 351, 359 
Highmore, antrum of, 133, 144 
Hippocampus major, 52, 57 
minor, 55 

Hollow formed by tho extensor mus- 
cles of the thumb, 408 
of the armpit, 338 
of tho hand, 409 
Horner’s muscle, 8o 
Horny band of Tarinus, 54 
Iluguier, canal of, 71 
Humerus, anatomical neck of, 332 
bicipital groove of, 332 
epicondyles of, 348, 305 
Iljaloid membrane, 103 
Hy poglossal nerv e, 167 

I 

Impres«ion, subclavian, 255, 325 
Incisura, 61 
Incus, 67 

Infundibula of the lungs, 269 
Infundibulum at the base of tho 
brain, 39 

of the no=e, 5, 113 
or conus arteriosus, 279 
Inion, 6 
Insula, 29 

Intercarotic body, 203 


54 
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Internal ear, or labyrinth, 60 
Intume«centu gangliformis, 69 
Iris, 99 

pigment cells of, 100 
Isthmus fuucium, 170 
Iter a tertio ad quartum ventricu- 
lum, 50 
antenus, 66 
postenus, 66 

J 

Jadelot’s hues, 117 
Jaw, ramus of, 139 
Joint or joints 

between the metacarpal bone of 
the thumb and the trapezium, 
401 

between the pi«iform and cunei- 
form bones, 398 
carpal and metacarpal, 401 
claviculo acromial, 324 
costo vertebral, 241 
elbow , 363 
enarthrodial, 332 
gmglymus, 3G3 
inferior radio ulnar, 375 
interearpal, 397 
interphalangcal, 402 
Knuckle, 404 
metacarpal, 402 
metacarpo phalangeal, 402, 410 
radio carpal, or wust-, 397 
'houlder-, 332 
sterno elav lcular, 324 
superior radio ulnar, 364 
temporo maxillary, 136 
movements of, 137 

L 

Labia cerebri, 58 
Labium tyinpanicum, 74 
v c-tibularc, 74 

L ibjrinth, or internal ear, 60, 72 
membranous, 74 
vestibule of, 72 
I achrjmal canal, 113 
fossa, 80 
nerv e, 94 
sno, 86, 113 
Lacus lachrymalis, 85 
Lambda, 2, 33 

Lamina, anterior limiting, or elastic, 
of Bowman, 87 
cinerea, 37 
cnbro'a, 78, 96 
fusca, 97 


Lamina ossea, 73 

posterior elastic, of Descemet, 
87 

reticularis, 77 
spiralis, 73 
vitrea, 99 

Larjnv, accessory cartilages of fe 
male, 179 
arteries of, 184 
cartilages of, 176, 177, 178 
cavity of, 175 

compauson of, in the child and 
in the adult, 189 
extrinsic muscles of, 183 
framework of, 176 
intrinsic muscles of, 180 
lodgement of foreign bodies in, 
178 

lymphatic vessels of, 186 
mobility of, 186 
nerves of, 185 
region of, 175 
sensibility of, 185 
veins of, 184 
ventricles of, 179 
Lateral tracts, 4o 
ventricles, 53 
cornua of, 53 
digital cav lties of, 55 
* operation for tapping, 60 
position of, 60 
Lens, capsule of, 102 
crystalline, 102 
function of, 103 
nucleus of, 103 
suspensory ligament of, 102 
Lenticular nucleus, o4 
Leucocytes, 301 
Ligament or ligaments 

anterior and posterior, of elbow 
joint, 364 

and posterior radio ulnar, 
375 

annular, 413 
chondro sternal, 246 
common spinal, 217 
middle, and posterior costal 
transverse, 242 
occipito-atlantic, 217 
of wrist, 398 
auricular, 61 

capsular, of cerv ical vertebrae, 
217 

of elbow joint, 364 
of inferior radio ulnar joint, 
375 

of metacarpo phalangeal 
joints, 402 


Ligament or ligaments 

capsular, of shoulder, 332 

of temporo maxillary joint, 
37 

of wrist, 397 
chondro xiphoid, 247 
ciliary, 99 
conoid, 325 
eoraco acromial, 330 
coraco clavicular, 327 
coraco-humeral, 332 
eosto clavicular, or rhomboid, 
324 

costo coracoid, 255 
external and internal, of tem- 
poro maxillary joint, 137 
external lateral, of wrist, 398 
glenoid, of metacarpal phalan 
ges, 402 

of shoulder, 331 
glos-o epiglottic, 178 
hyo-epiglottio, 17S 
inferior thvro arytenoid, or truo 
vocal cord, 179 

interarticular fibro cartilagi- 
nous, of costo v ertebral joints, 
241 

mterchondral, 246 
interclavicular, 324 
interlaminar, 213 
internal lateral, of wri't, 398 
interosseous, 375 
interphalangcal, 402 
interspinous, 213 
intrinsic, of auricular cartilages, 
63 

lateral metacarpo phalangeal, 
385 

of elbow joint, 364 
of metacarpo phalangeal 
joints, 402 

metacarpal interosseous, 401 
oblique, 375 

occipito- odontoid, or check, 
217 

of Zmn, 89 
orbicular, 363 

palmar and dorsal interearpal, 
399 

palpebral, 82 

posterior accessory, of costo- 
vertebral joints, 241 
annular, 407 
atlanto axial, 213 
common spinal, 217 
occipito atlantic, 213, 217, 
232 

of wrist, 398 
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Ligament or ligaments 

posterior thyro-hyoid, 176 
pterygo-maxillary, 122 
stellate, 241 
sterno clavicular, 324 
sterno-pericardial, 259 
stylo hyoid, 165, 172 
stylo-maxillary, 131, 165, 195 
superficial tranm erse, of the 
webs of the fingers, 412 
superior thyro-arytenoid, or false 
vocal cord, 179 
supra-condyloid, 379 
suspensory, of axilla, 338 
of axis \ertebra, 217 
of the lens, 103 
thy ro-epiglottic, 178 
transverse, of axis vertebra, 217 
trapezoid, o25 

Ligamenta lata pulmonalia, 267 
subflava, 213 

stispensoria of the breasts, 250 
Ligamentous action of tendons of 
the muscles about the shoulder- 
joint, 333 

function of long tendon of biceps 
muscle, 352 

Ligamentum arcuatum externum of 
the diaphragm, 321 
internum of the diaphragm, 
321 

of the wrist, 398 
artonosum, 305 
latum axiale, 217 
nucha;, 209 

pectinatum iridis, 97, 100 
pulmonale, 261 
radiatum, 399 
rectum, 398 
spirale, 74 

=• Ligation of brachial artery, 356 
of carotid arterj, 226 
of lingual artery, 166 
of radial artery, 391 
of subclavian artery, 231 
of ulnar artery, 393 
Line, labial, 117 
na c al, 117 

oculo zygomatic, 117 
of axillary artery, 343 
of brachial artery, 356 
of radial artery, 391 
of ulnar artery , 393 
Linea alba oenicalis, 236 
ceplialica, 410 
liepatica, 410 
monsalis, 410 
vitalis, 409 


Lines of Jadelot, 117 

transverse, over wrist, 406 
Lingula, 47 
Lip, hare , 156 
Lips, naovi of, 14 9 

sensory papilla; of, 148 
upper and lower, 148 
% ermilion color of, 148 
Liquor Cotunnn, 74 
Morgagni, 103 
sanguinis, 291 
Scarpa;, 74 
Lobe or lobes 

anterior, or frontal, of the brain, 
26, 30 

central, of the brain, 26, 32 
middle, or temporo-sphenoidal, 
of the brain, 26 
of the cerebellum, 47 
of the parotid gland, 134 
opercular, 31 
area of, 35 

parietal, of the brain, 26, 30 
posterior, or occipital, of the 
brain, 26, 31 

temporal, of the brain, 32 
Lobule or lobules 
crescentic, 47 
cuneiform, 47 
cuneus, 31 
digastric, 47 
infracential, 31 
marginal, 47 
of the cerebellum, 47 
of the ear, 61 
of the parotid gland, 131 
paracentral, 31 
pulmonary, 269 
quadrate, or prmeuneus, 31 
quadrilateral, of the cerebellum, 
47 

tonsil, of the cerebellum, 47 
Lobulus gracilis, 47 
Locus coeruleus, 50 
niger, 39 

Lower level of the cerebrum, 33 
Lower, tubercle of, 279 
Lungs, 263 

apex and base of, 263 
degree of their expansion, 264 
clastic tissue of, 269 
great fissure of, 267 
height of, upon right and left 
side at root of neck, 262 
limitations of their expansion, 
265 

lobes of, 267 
lobules of, 26 Q 


Lungs, mode of detection of degree 
of their expansion, 312 
observations on tho approxima- 
tion of their anterior edges, 
264 

oedema of, 270 
previous to birth, 305 
roots of, 267 

spongy texture of, m medico- 
legal investigations, 270 
structure of, 269 
Lymph-paths, 301 
Lymph-space, great cerebral, 23 
Ly mphatic duct, 227 
gland or glands 

above the internal epicon- 
dyle, 369 

at the back of the pharynx, 
175 

deep cervical, 227 
extra-parotid, 133 
in relation to the posterior 
border of the sterno mas- 
toid muscle, 206 
in the submaxillary tri- 
angle, 199 
mtra parotid, 133 
of the axilla, 346 
of the lung, 271 
posterior mediastinal, 313 
pulmonary, 271 
sub sternal, 259 
superficial, of tho neck, 193 
jugular trunk, 227 
vessels, frontal, 10 

in relation to the larger 
arteries and v cm*, 299 
occipital, 10 
of the breast, 251 
of the face, 125 
of the fingers and hands, 41 7 
of the heart, 287 
of the larynx, 186 
of the nose, 111 
of the pharynx, 17o 
of the scalp, 10 
of the tongue, 170 
of the tonsil, 171 
parietal, 10 
pulmonary, 271 

Lv mphoid tissue of the tongue, 1 63 
Lyra, 53 

M 

Macula cnbrosa, 72 
lutea, 105 

Magendic, foramen of, 50 
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Malleus, 67 
Mammary glands, 250 

deielopmcnt of, in the male, 
2al 

supernumerary, in the female, 
251 

Manubrium, or presternum, 246 
Margo acutus, 277 
obtusus, 277 
Mastoid antrum, 6 
cells, 6 
foramen, 6 
processes, 6 
aein, 9 

Matrix of the nails, 417 
Meatus, internal auditory, 78 
Meatuses, nasal, 111 
Mechel’s ganglion, 69, 142 
Mediastinum, anterior, 197, 259 
posterior, 263, 312 
superior, 236, 260, 318 
Medulla oblongata, 44 
Medullary capillaiies, 24 
velum, posterior, 49 
superior, 49 
Membrnna busilaris, 73 

lmntans, external and internal, 
of tho retina, 106 
pupillans, 101 
sacciformis, 375 
tcctoria, 74 
tj mpani, 65 

«ecundam, 67 

Membrane, costo coracoid, 255, 33S 
hyaloid, 103 
interos'eous, 37o 
mucous, of the nose, 115 
of Reissncr, 74 
pituitary, 113 
supra-choroid, 97 
synowal, of elbow-joint, 365 
of shoulder joint, 334 
of wrist joint, 397 
thyro hyoid, 176 
Meningeal arteries, 17 
Metacarpal bones, 399 
Metacarpus, 396 
Middle ear, or tj mpnnum, 60 
thyroid veins, 203 
Mitral regurgitation, 308 
\alie, 80S 
Moderator, 2S1 
Modiolus, 73 
Monro, foramen of, 51 
Monticulus eerebelli, 47 
Morgagni, sinus of, 172 
Motor area of the brain, 35 

of the brain surface, 27 


Motor cells, position of, in tho gray 
matter of tho brain, 3o 
nerves of the face, 128 
oeuli nene, 91 

Mouth, angles or corners of, 148 
cavity of, 156 

formation of, in tho feetus, 156 
region of, 148 
roof of, 156 
vestibulo of, 149 
Mu 'em lolitantes, 105 
Muscle oi muscles 

abductor minimi digiti, 405 
polhcis, 404 
anconeus, 387 
antitragicus, 63 
aiyt-enoideus, 178 
aryteno epiglottic, 183 
arytenoid, 183 
auricular, 61 
azygos, 15S 
biceps, 351 

function of, 352 
ligamentous function of long 
tendon of, 352 
vessels and nerves m rela- 
tion to tendon of, 36S 
bn enter cervicis, 209 
brachialis anticus, 353 
buccinator, 121 
cen icalis ascendens, 212 
ciliary, 99 
circular ciliary, 99 
coiuplexus, 209 
compressor nans, 110 
sacculi, 1S3 
sacouli laryngis, 179 
coraco biuchiahs, 352 
corrugator, SO 

superciliary, S2 
deltoid, 334 

insertion of, 335 
depressor anguli ons, 120 
depressores alarum nasi, 110 
labn mfenoris, 121 
digastric, 199 

action of, 200 
dilatator pupillse, 100 
dilatators of tho no°e, 110 
extensor carpi radialis brevior, 
385 

carpi radialis longior, 384 
carpi ulnans, 3S6 
communis digitorum, 385 
mdicis, 388 

minimi digiti, 3SG, 388 

of the thumb, 387 

ossis metacarpi polhcis, 38S 


Muscle or muscle 0 

oxtensor pnmi lntcinodn polli- 
cis, 3S8 

external intercostal, 256 
rectus, 89 

extrinsic, of tho larynx, 183 
flexor bro\ is minimi digiti, 405 
brows polhcis, 404 
carpi radinli 0 , 3S0 
carpi ulnans, 3S0 
longus polhcis, 3S3 
profundus digitorum, 3S3 
subhmis digitorum, 3S1 
genio hjo glossi, 164 
genio hyoid, 165 
hohcis major, 63 
minor, 63 
liyo glossi, 164 
inferior constrictor, 172 
oblique, 91 
rectus, 89 
infra spinatus, 328 
internal intercostal, 256 
lectus, 89 

interosseous, palmar and dorsal, 
402 

intcrspinales, 212 
mtertransvcrsalcs, 212, 219 
intrinsic, of tho Inrjnx, ISO 
lateral cnco nrj tenoid, 1S3 
latissimus dorsi, 329 
laughing, of Santorini, 120 
leiator anguh ons, 120 
scapulas, 208 
corporis thyroidoi, 234 
leiutores and ten°ores palati, 
“ diusion of, 159 
labn suponons et alarum 
nasi, 120 

labn supenons propnus, 
120 

inenti, 121 
palati, 158 

"'division of, 158 
palpebrarum, S2 
uvulae, 158 
hngualc 0 , 163 
long tendon of bicep 0 , 333 
longus colh, 218 
lumbricalcs, 403 
mnssetcr, 122 
middle constrictor, 172 « 

multifidus spina?, 212 
mylo hyoid, 163, 165 
oblique auricular, 63 
obhquus capitis inferior, 212 
occipito-frontalis, 11 
of ball of little finger, 405 
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Muscle or muscles 

of ball of thumb, 404 
of crico thyroid, 180 
of expression, 119 
of face, 119 
of forearm, 379 
of noso, 109 
of orbit, action of, 92 
paralysis of, 92 
omo hyoid, 195, 200 
opponens minimi digitis, 406 
polhcis, 404 
orbicularis, 81 
oris, 119 

palpebrarum, 82 
palato-glossi, 159, 164 
palato pharyngei, 159 
palmaris brevis, 411 
longus, 380 

pectoral accessory, 2o5 
pectoralis major, 2o3 

clavicular portion of, 
253 

cleft between its two 
portions, 254 
sternal portion of, 254 
minor, 255 

platysma myoides, 191 
posterior crico arytenoid, 181 
pronator quadratus, 384 
radii teres, 379 
teres, 393 

pterygoid, external, 138 
internal, 138 
pyramidalcs nasi, 109 
rectus capitis anticus major, 218 
capitis anticus minor, 218 
capitis lateralis, 218 
capitis posticus major, 212 
capitis posticus minor, 212 
rhomboideus, major and minor, 
329 

risonus, 121, 181, 191 
salpingo pharjngeus, 159 
scalenus anticus, 220 

guide for subclai lan 
arterj, 229 
medius, 220 
posticus, 220 
serratus magnus, 331 
sphincter colli, 191 
pupillm, 100 
spinalis colli, 212 
splcmus, 207 
stapedius, 68 

sterno clcido-mastoid, 197 

sterno hj old, 235 

sterno mastoid, action of, 198 


Muscle or muscles 

sterno thyroid, 235 
stylo-glossi, 164 
stylo-hyoid, 199 
stylo pharyngeus, 172 
sub-anconeus, 354 
subclavian, 256 
sub-scapulans, 330 
superior constrictor, 172 
oblique, 91 
rectus, 89 

supinator radii brevis, 387 
radii longus, 384 
supra-hyoid, 200 
supra-spinatus, 328 
temporal, 14, 136 
tensor tarsi, 85 
tympani, 68 

tensores or circumflexi palati 
158 

palati, division of, 159 
teres major, 328 
minor, 328 
thyro arytenoid, 1S1 
thyro-epiglottic, 181 
thyro-hyoid, 236 
trachelo mastoid, 209 
tragicus, 63 
transversalis colli, 209 
transverse auricular, 63 
trapezius, action of, 209 
cervical portion of, 208 
triangularis sterni, 257 
triceps extensor cubiti, 353 
trochlearis, 91 
zygomaticus major, 120 
minor, 120 

Muscular fibres of the heart, infer- 
ences drawn as to their 
function, 285 

superficial and deep layers 
of, 284 

Musouli papillares, 281 
pcctinati, 279, 283 

Musculo spiral groove, 351 

N 

Nail-bed, 419 

Nails, 417 

growth of, 417 
lunula of, 417 
matrix of, 417 
peculiarities of, 417 
root of, 417 

Nares, anterior and posterior. 111, 
114 

Nasal artery, 95 


Nasal bones, 107 

ca\ ltics, arteries of, 115 
veins of, llo 
duct, 80, 113 
fossse or cavities, 111 
dimensions of, 113 
walls of, 111 
meatuses, 111 
nerve, 93 
veins, 110 
Nasion, 5, 107 
Nates, 50 

Neck, anterior triangle of, 198 
deep fascia of, 193 
development of, 190 
landmarks of, 187, 189 
posterior triangle of, 19S 
region of, 187 
skeleton of, 187 
skin over front of, 191 
over nape of, 191 
structures collected at root of, 
221 

superficial glands of, 193 
Nerve or nerves 
abducent, 41, 92 
acromial, 193 
ansa hypoglossi, 205 
anterior branch of internal cu- 
taneous, 378 

branch of musculo cuta- 
neous, 378 

division of external cuta- 
neous of musculo spiral, 
378 

interosseous, 393 
palatine, 115 

articular, to elbow-joint, 393 
auditory, 41, 77 
auricular, Arnold’s, 204 

branch of pneumogastric, 11 
auriculans magnus, 192 
aunculo-temporal, 11, 128, 143 
axillary.or brachial plexus, 344 
brachial, plexus of, in relation 
to subclavian artery and 
veins, 229, 

branches of fifth cranial, 41 
buccal, motor, 128 
sensory, 128 
cardiac, 288 
cells, 25 

cervical plexus, 193 
spinal, 214 

ganglia of, 214 
roots of, 2)4 
cervieo facial, 129 
chorda tympani, 69, 143 
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Ncri e or nerves 

chorda tympani, supposed func- 
tion of, 71 

circumflex, 33d, 346 
clai lcular, 193 
cochlear, 78 
commumcantes, 207 
communicating filaments of, in 
the forearm, 394 
course and relations of left pneu- 
mogastric, 318 
of right pneumogastric, 317 
cutaneous palmar branch, 393 
deep cervical plexus, 206 

palmar branch of ulnar, 
415 

descendens bypoglossi, 167, 205 
digital, 416 | 

distribution of various digital 
cutaneous, 417 
dorsal branch of ulnar, 378 
eighth cranial, 41 
eleventh cranial, 43 
external anterior thoracic, 346 
cutaneous, 349 

of musculo spiral, 378 
laryngeal, 18o 
palmar of median, 416 
superficial petrosal, 69 
facial, 41, 69, 129 

communications of, 71 
fibres, 25 
fifth cranial, 40 
first cranial, 38 
spinal, 213 
fourth cranial, 40 
from otic ganglion, 144 
frontal, 93 

glosso pbarj ngcal, 43, 134, 169, 
20o 

ganglia of, 20o 
great auricular, 63, 129 

occipital, 11, 193, 213, 214 
splanchnic, 320 
groove for ulnar, 348 
hypoglossal, 44, 134, 167, 265 
anci'or, 143 
inferior cardiac, 220 
dental, 143 

laryngeal, explanation of its 
recurrent cour e, 1S6 
maxillary, 41, 142 
or recurrent laryngeal, 1S5 
infra-maxillary, 130 
infra orbital, 145 
infra troohlear, 93 
intcrco.to humeral, 339, 360 
internal anterior thoracic, 346 


Nerve or nerres 

internal cutaneous, 359 
laryngeal, 185 
palmar of median, 416 
interosseous, 392 
labial, 127 
lachrymal, 94 

lesser internal cutaneous, of 
Wrisberg, 360 
splanchnic, 320 
lingual, 143 

*dmsion of, 169 
* position for di\ lsion of, in 
cancer of the tongue, 144 
long ciliary, 93 

sub scapular, 346 
median, 351, 356, 3o7 
at the elbow, 368 
in relation to the anterior 
annular ligament, 416 
in the forearm, 393 
mental, 128, 143 
middle cardiac, 219 
motor, buccal, 130 
malar, 129 
oculi, 91 
of face, 128 

of massetcr muscle, 123 
to pterygoid muscles, 13S 
muscular branches of median in 
tbe forearm, 193 
of brachial plexus, 34o 
musculo cutaneous, 352, 357 
musculo spiral, 3o4, 360 
in the forearm, 394 
liability of, to injury in con- 
tusion or fracture , 361 
mylo hyoid, 143, 199 
nasal, 93 

from the spheno palatine 
ganglia, 115 
of infra orbital, 127 
of ophthalmic, 115 
i aso lobular, 110 

naso palatine, 115 
ninth cranial, 43 
oculo-motor, 39 
oesophageal, 317 
of Lancisi, 57 
of the axillarj folds, 339 
of the brea't, 251 
of the cornea, 88 
of the dura mater, 19 
of the heart, 285 
of the iris, 101 
of the larynx, IS5 
of the nose, 110 
of the pericardium, 274 


Nerve or nerves 

of the pinna, 63 
of the scalp, 10 
of Wrisberg, 71 
olfactorj, 38, 116 
ophthalmic, 41 

paralysis of, 94 
optic, 38, 9 d 

passage of, through tho 
sclerotic coat, 96 
orbital branch of superior max- 
illary, 11 
palatine, 161 
palpebral, 127 
pharyngeal, 204 

ploxus of, 175, 204 
phrenic, 221, 268, 322, 345 
plexus, posterior conical, 214 
pneumognstnc, 43, 134, 204, 222, 
225 

branches of, 204 
communicating branches of, 
with tho brachial ploxus, 
205 

ganglion of the root, 204 
of tho trunk, 204 
pulmonary plexuses of 267 
within the tborax, 317 
postonor auricular branch of 
facial, 11, 63 

branch ot internal cuta- 
neous, 378 

branch of muscular cuta- 
neous, 378 
dental, 145 

dii lsion of external cuta- 
neous of musculo spiral, 
378 

external cutaneous, 360 
internal cutaneous, 360 
interosseous, 394 
lateral cutaneous, 339 
thoracic or external re- 
spiratory of Bell, 345 
ulnar cutaneous, 394 
pulmonary, 271 
radial, 391, 394, 408 

where it becomes superficial 
in the forearm, 378 
recurrent Jarjngeal, 226, 268 
second cranial, 3S 
sensory, of nose, 115 
of orbit, 93 
sci enth cranial, 41 
sixth cranial, 41 
small occipital, 11, 193 
petrosal, 69, 144 
smaller splanchnic, 320 



Nerve or nerves 

spinal accessory, 44, 134, 198, 
205 

accessory portion of, 206 
spinal portion of, 206 
splanchnic, 319 
splenic, 207 
sternal, 193 
sterno mastoid, 207 
subcutaneus mnlm, 127 
sub occipital, 214 

posterior division of, 213 
sub scapular, 346 
superficial cervical, 130, 192 

over parotid region, 
133 

palmar, 416 
superior cardiac, 219 
laryngeal, 185, 204 
maxillary, 127, 142 
supra-clavicular, 229 
supra-maxillary, 130 
supra orbital, 10, 94 
supra scapular, 330, 345 
supra trochlear, 10, 93 
sympathetic, cervical portion of, 
219 

in the neck, 195 
temporo-faeul, 129 
temporo-malar, 127 
tenth cranial, 43 
third cranial, 39 
to tensor palatine muscle, 161 
triangles of, 198 
trifacial, 41 
trochlear, 40, 92 
twelfth cranial, 44 
tympanic branoh of tho facial, 
69 

ulnar, 359, 392, 393, 409 
at elbow, 369 

m relation to the anterior 
annular ligament, 415 
vagus, 43 

vaso-constrictor, 300 
vaso dilator, 300 
vaso-motor, 299 

about facial artery, 124 
of ins, 102 
vestibular, 78 
Vidian, 69, 141, 142 
Nipple, rclativo position of, 250 
Nipple lino unreliable, 311 
Nipples, 250 

Nodi valvulm mitralis, 2S3 
Nodulus of the cerebellum, 47 
Noso, artones of, 110 

cartilaginous framowork of, 108 
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Nose, lobule of, 110 

lymphatic vessels of, 111 
nerves of, 110 
region of, 107 
skeleton of, 107 
Nostrils, exploration of, 114 
Notch, great, of scapula, 331 
of Rivinus, 65 
sigmoid, 136 
supra-orbital, 5 
supra scapular, 233, 330 
supra sternal, 246 
thyroid, 176 
Nuclei laterales, 46 
Nucleus amygdala}, 54 
caudate, 54 
gracilis, 46 
lenticular, 54 
of fibro-cartilage, 215 
of lens, 103 
olivary, 45 


o 

Obehon, 6 
Obex, 50 

Oblongata, medulla, 44 
Occipital artery, 8 
lymphatics, 10 
veins, 9 

Oculo-motor nerves, origin of, 39 
Odontoblasts, 153 

' (Esophagotomy, operation of, 315 
(Esophagus, 315 
arteries of, 317 
at the root of the neck, 268 
coats of, 317 
constrictions of, 315 
diameter of, 316 
lateral curies of, 316 
relations of, to the vertebral col- 
umn, 315 

Olecranon process, 362 
Olfactory bulbs, 38 
cells, 114 
Olivary bodies, 45 
nucleus, 45 

Opening, aunculo i cntneular, 278 
left auricuho i entncular, 283 
right auriculo-ventricular, 279 
Operation of trephining for tapping 
lateral ventricles, 60 
Opercular lobe, area of, 35 
Operculum, 29 
Ophryon, 5, 35 
Ophthalmic artery, 94 
ganglion, 94 
veins, 95 

Optic commissure, 3S 


431 

Optic foramina, 38 
lobes, 50 
nerve, 95 

nerves, origin of, 38 
papillse, 105 
thalami, 52 

function of, 59 
tracts, 38 
Ora serrata, 105 
Orbit, sensory nerves of, 93 
Orbital region, 79 
Orbits, bones forming, 80 
walls of, 79 
Organ of Corti, 74 
Os cordis, 284 
Ossicles, 65, 67 

Ossification of the bone of tho arm, 
361 

of the bones of tho forearm, 396 
of the bones of the hand, 418 
of tho bones of tho wrist, 418 
Otic ganglion, 144 
OtohthB, 75 

P 

Pacchionian bodies, 16 
depressions, 15 
Pacinian corpuscles, 417 
Palate, arteries of, 159 

cleft, in association with haro- 
' hp, 148 
cleft of, 156 
closure of, 156 
hard, 147, 156 

muco-poriosteal covonng of, 
157 

pillars of, anterior and posterior, 
157 

raplifi of, 157 
soft, 157 

Palm of tho hand, 409 

subcutaneous tissuo of, 411 
Palmar arch, deep arterial, 415 
posterior, 392 
superficial arterial, 414 
fascia, 411 

development of, 412 
expansions of, 412 
Papilla spiralis acoustica, 77 
Papillm circumvallatas, 161 
filiform, 162 
fungiformes, 162 
of the eyelids, 85 
of the hand, 411 
sensitive, of the nipple, 250 
sensory, of the lips, 148 
Parietal lymphatics, 10 
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Parotid fascia, 130 

gl ind, deep surface of, 131 
dissection of, 135 
extirpation of, 135 
lobes of, 134 
region of, 130 
relations of, 131 
Pars ciliari', 105 

intermedia of Wrisbcrg, 41 
Pis'ago, corvico-axillary, 339 
Peduncles of the cerebellum, 49 
of the pineal gland, 51 
Pericardium, 271 

attachment to tbo diaphragm, 
273 

invagination of the serous layer 
oi er the i essels at the root of 
the heart, 274 
layers of, 274 
nutrient arteries of, 274 
serous fluid within, 274 
Perichondrium oi er tho nasal carti- 
lages, 109 
Pericranium, 13 
Perilymph, 74 
Pes acce'oonus, 55 

ansennus, 129, 135 
cervicis, 193 
hippocampi, 52, 57 
Petit, canal of, 103 
Phalanges, 396, 401 

proximal, medial, and distal, 401 
ungual, 401 
Pharyngeal rece's, 173 
tonsils, 173 
Pharynx, 171 

arteries of, 175 
naso-, 173 
oro-, 173 

Phronic arteries, 322 
Pix mater, 21 
Pineal gland, 51 
Pinna, 60 

arteries of, 63 
nerves of, 63 
a eins of, 63 

Piso cuneiform joint, 393 
Pituitary bodj, 39 
Plasma, 301 
Pleura, cavity of, 261 

" operation of tapping, 261 
costahs, 261 
parietal layer of, 261 
pulmonis, 261 
visceral layer of, 261 
Pleurae, 260 

height upon right and left side 
at the root of the neck, 262 


Pleurae, limitations of their roflec 
tions, 262 

Pleural sinuses, 252 
Plexus, diaphragmatic, 322 
oesophageal, 318 
pterygoid, 141 
radial dorsal of hand, 408 
supra renal, 322 
tonsillar, 171 
ulnar dorsal of hand, 408 
Plexuses, cardiac, 285 
choioid, 23, 52 
coronary, 287 
pulmonary, 285, 318 
Plica interdigitalis, 411 
semilun iris, 85 

Pnoumogastric norvo, auricular 
branch of, 11 
in the neck, 204 
origin of, 43 

nerves within the thorax, 317 
Pomum Adaini, 176, 189 
Pons Varoln, 46 
Portio dura, 41 
mollis, 42 

Porus opticus, 96, 105 
Posterior auricular artery, 8 
veins, 9 
nares, 114 

Process, acromion, 330 
coracoid, 330 

coronoid, of lowor jaw, 136, 150 
of ulna, 362 

ensiform, or metasternum, 246 
external angular, of orbits, 5, 
80 

hamular, of sphenoid bones, 158 
malar, 145 
nasal, 145 
olecranon, 362 

in relation to epicondyle of 
humerus, 367 

olivary, of sphenoid bone, 38 
palate, 145, 147 
styloid, 169 
supra condyloid, 351 
Processes, alveolar, 145 
ciliary, 99 
mastoid, 6 

nasal, of superior maxillary 
bone«, 10S 

transverse, of dorsal vertebra), 
242 

ungual, 402 

Processus cochleanformis, 67 
o cerebello ad testes, 49 
unciformi', of brain, 32 
Promontory, 66 


Protuberance, external occipital, 6 
Pterion, 2, 33 
Pulmonary capillaries, 270 
omphysema, 270 
veins 270 

Pulps of tho fingers, 411 
Pulse, arterial, 307 
respiratory, 307 
Pulse area, 391 
Pulvmar of the brain, 52 
of tho larvnx, 179 
Puncta lachrymalia, 82 
of tho oyclids, 85 
■vasoulo'a, 58 
Punctum ca)cum, 105 
Pupil, 100 

muscular fibres of, 100 
size of, 100 

Pyramid, antonor, of tho ty mpnnum, 
07 

Pyramidal tract, 58 
Pyramids, anterior, of tho medulla, 
45 

posterior, of tho medulla, 45 

R 

Radial artery, 389 

branches of, in the forearm, 
389 

ligation of, 391 
line of referenoe of, 391 
venrn comitcs of, 389 
Radiatio tbalami, 59 
Radius, anterior crest of, 373 

articular surface of lower end 
of, 393 

carpal artioular surface of, 373 
fraeturo of lower end of, 395 
head of, 363 

interosseous edge of, 373 
lower end of, cancellous struc 
ture of, 395 
extremity of, 373 
neck of, 363 
ossification of, 396 
shaft of, 373 
styloid process of, 373 
tuberole of, 363 
ulnar depression of, 373 
R iphd of corpus callosum, 57 
posterior, of pharynx, 172 
Recess, pharyngeal, 173 
Region of the arm, 348 
of the axilla, 337 
of the car, 60 
of the elbow, 362 
of the face, 116 



Region of the foiearm, 372 
of the hand, 39C 
of the he td, 1 
of tho larynx, 175 
of the mouth, 148 
of the neck, 187 

deep fiscia of, 193 
of the nose and tho nasal cavi- 
ties, 107 

of the orbit and tho eye, 79 
of the parotid gland, 130 
of tho shoulder, 323 
of the thorax, 240 
of the wrist, 396 
pterygo-mnxillary, 138 
superior maxillary, 144 
Reil, island of, 32 
Reissner, membrane of, 74 
Restiform bodies, 45 
ltete acromiale, 341 
carpi, 41o 

anterior and posterior, 389, 
392 

mirnbile, 299 

neuial, anterior and poste 
nor, 315 
nasi, 115 

olecrani, 355, 370, 392 
Retina, 105 

central artery' of, and vein, 96 
ganglionic cells of, 10G 
hyaloid surface of, 105 
layers of, 106 
rods and cones of, 106 
Rib, angle of, 242 

anomalous eighth true, 241 
body or shaft of, 242 
eleventh and twelfth, 245 
first, 243 
neck of, 242 

occasional rudimental thirteenth, 
245 

second, 43 
spiral shape of, 243 
tenth, 243 
tuberosity of, 242 
Ribs, 240 

falso or asternal, 241 
floating, 241 
fractures of, 245 
mode of counting, 310 
obliquity of, 240, 248 
relation in respiration, 309 
true or sternal, 241 
vertebral extremities of, 241 
Rictus oculi, 81 

Ridge between the manubrium and, 
gladiolus of the sternum, 245, 310 
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Ridges, deltoid, 335 
superciliary, 5 
supra condyloid, 348 
temporal, 5 
Rima glottidis, 180 
Rivinus, ducts of, 164 
notch of, 65 
Rolando, fissure of, 27 
Rostrum of corpus callosum, 57 

S 

Sac, lachrymal, 86 
Saccule, 75 

Sacculus laryngis of Morgagni, 179 
Saliva, 131 

Santorini, cartilages of, 178 
Scala media, 73 
tympam, 73 
vcstibuli, 73 
Scalp, 7 

aponeurosis of, 13 
arteries of, 8 
cutaneous muscle of, 11 
lymphatic i essels of, 10 
nerves of, 10 
i eins of, 9 
Scalp hairs, 8 
Scapula, 328 

borders of, 328 

bursae in connection with, 329 
glenoid cal lty over, 331 
head of, 331 
inferior angle of, 329 
neck of, 331 

proper situation of, in relation 
to the skeloton, 328 
removal of, 342 
spine of, 328 

sub scapular fo«sa or venter, 330 
superior and inferior spinous 
fossm of, 328 
Scarpa, foramen of, 147 
Schneiderian membrane, 113 
Sclerotic coat, 88 
Sella turcica, 39 

Semilunar fold of the bicipital fascia, 
3o2 

Semilunaris, hiatus, 359 
Sensitive area of the finger-tips, 417 
Sensorial area of the brain, 36 
Sensory nerves of the face, 125 
Septum lucidum, 53 
Serum, 301 

Sesamoid bones at the metacarpo- 
phalangeal yoint of tho thumb, 
402 

Shaft, humero ulnar, 376 
55 
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Sheath, sub sternal tubular, 259 

Sheaths, tubular, of the pericardium, 
274 

Shoulder, * dislocations of, 336 
fractures of, 337 
girdle, 323 
region of, 323 

Shoulder-joint, 332 

? amputation of, 337, 344 
arteries of, 334 
burs'c connected with, 334 
motions of, 334 
nerves of, 334 

Sigmoid cavity, greater, 362 
leaser, 363 

Sinus circulans lndis, 9G 
coronary, 277 

entrance of, 279 

gi eat oblique, of the pericardium, 
274 

jugular, 203 
maximus, 2S8 
of Morgagni, 172 
of Valsalva, 277, 284 
pulmonary, of Valsalva, 282 
superior longitudinal, 18 
tiansvcrse, of tho pericardium, 
274 

lenosus, 278 

Sinuses, caiernous, 19, 125 
frontal, 5 

lateral, of tho dura mator, 18 

maxillary, 144 

of the dura mater, 18, 296 

petrosal, 18 

pleural, 262 

Skin coi onng the auricle, 61 
of tho axilla, 338 
of the eyelids, 81 
oi er the anterior surface of the 
thorax, 249 
over tho arm, 349 
oi er the back of the hand, 408 
oi er tho elbow, 367 
over the forearm, 377 
oi er tho neck, 190 
over the nose, 109 
oi er the shoulder, 323 
over the temporal region, 14 
over tho wrist, 406 

Skull cap, inequality of its thick- 
ness, 14 

Space, crico thyroid, in children, 184 
interosseous, 376 

importance of preservation 
of, in the treatment of 
fractures of the forearm, 
376 
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Space, interpleural, 261 

occupied by parotid gland, 131 
perineural, of eyeball, 91 
sub dural, 21 

Spaces, anterior perforated, 22, 3S 
intercostal, 217, 313 
of Fontana, 97, 102 
posterior perforated, 22, 39 
sub-arachnoidean, 44 
Speculum rhomboideum, 208 
Speech centre, 30 

Spinal accessory nerve, origin of, 43 
column, weakest point of, 21S 
Spine, cervical curve of, 21S 

curvature of cervical portion of, 
215 

Splemum of corpus callosum, 57 
Spot for reflex contraction of masseter 
muscle, 123 
Stupe 5 , 67 

Stenson, duct of, 131 

opening of, 149 
foramen of, 147 
Stepbanion, 6 
superior, 35 

Sterno mastoid musclo, 206 
Sternum, 246 

differences in the male and the 
female, 247 

inclination of middle line of, 
247 

Stria; acoustical, 50 
lateral, 57 
longitudinal, 57 

transierse, of fourth ventricle 
of the brain, 50 
vascularis, 74 
Subclanan artcrj, 211 
Subcutaneous tissue of scalp, 7 
Sucking cushions, 117 
Supra orbital artery, 8 
Surface markings of tho wrist and 
hands, 406 
Suture, coronal, 2 
frontal, 2 

interparietal, or sagittal, 2 
lambdoid, 2 
Sutures, 2 

closure of, 3 
dentate, 2 
squamous, 2 

Sweat glands of tho axilla, 338 
Sylvius, aqueduct of, 50 
fi'sure of, 27 

Sympathetic nerve in the neck, 219 
in the thorax, 319 
plexuses at base of brain, 
24 
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Synovial membrane at elbow-joint, 
365 

between tho metacarpal 
bone of the thumb and 
the trapezium, 399 
of the pi»o cuneiform joint, 
398 

of the shoulder-joint, 334 
of tho wrist-joint, 397 
membranes in relation to tho 
extensor tendons on tho back 
of the hand, 408 
=acs in relation to tho anterior 
annular ligament, 413 
sheaths in relation to tho ten- 
dons of the fingers, 413 
sheaths of tho fingers in relation 
to felon, or whitlow, 413 
Systole of tho heart, 277 

T 

Tabatiere anatomique, 3S8 
Tible, vitreous, 15 
Tables of the cranial bone 3 , 3 
Taenia hippocampi, 53, 67 
scmicirculans, 53 
Tapetum, 105 
nigrum, 106 

Tannus, horny band of, 54 
Tartar, 150 
Taste buds, 162 
dears, 83 
Teeth, 151 

bicuspids or premolars, 153 
canines, 153 
development of, 151 

of the permanent, 152 
function of, 153 
germs of the temporary, 151 
incisors, 153 
molars, 153 
peculiarities of, 155 
periods of eruption, 152 
permanent, 151 
wisdom, 152 
Tegmentum, 39 
Temporal artery, 8 

anterior branch of, 8 
bones, 7 
fascia, 14 

attachment of, 6 
muscle, 14 

attachment of, 6 
region, 14 
i eins, 9 
Tendo oculi, 82 
Tenon, capsule of, 89, 93 


Tentorium, 16 
Testes, 50 

Thalamo lenticular limb, 55 
Theca vertebrahs, 214 
Thenar eminence, 409 
Thoracic duct, 227, 318 
Thorax, apertures of, 248 
base of, 249 
landmarks of, 240 
percussion of, 310 
region of, 240 
skeleton of, 240, 217 
summit of, 249 
surfaces of, 248 

\anabilitj in form of, at differ- 
ent periods of life, 248 
variation of shape, 309 
Thumb, ball of, 404 

exten'or muscles of, 3S7 
metacarpal bone of, 401 
moi ements of, 404 
Thjmus gland, 260 

Ij mph follicles of, 260 
probablo function of, 260 
Thyroid bodj, 233 
arteries of, 235 
colloid substance of, 234 
isthmus of, 233 
lateral lobes of, 233 
pyramidal or middle lobo of, 234 
size of, 234 

supposed function of, 234 
a eins of, 235 
Tongue, 101 

dorsum of, 161 
furring of, 161 

hemorrhage in excision of, 166 
intrinsic mu'clcs of, 163 
ljmphatic vessels of, 170 
Ijmphoid ti'suo of, 163 
median septum of, 163, 166 
root of, 161 

sourco of its gustatory function, 
167 

tip of, 161 

Tongue tie, relief of, 162 
Tonsils, 170 

nenes of, 171 
pharyngeal, 173 
relations of, 170 
vascularity of, 171 
Tooth, body of, 153 
cement of, 153 
crown of, 153 
dentine, 153 
enatnel, 153 
neck of, 153 
pulp of, 1 53 
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Topographical relation of the corpora 
striata to the external surface 
of the head, 59 
survey of the chest, 308 
Topography, cramo-cerebral, 32 
Torcular Hcrophih, IS 
Trachea, 235, 236 
arteries of, 237 
at the root of the neck, 268 
cartilaginous rings of, 236, 237 
length of, and dimensions, 236 
mobility of, 237 

* Tracheotomy, operation of, 237- 
239 

Tragus, 61 

* Trephining, operation of, in relation 
to the fissures of the brain, 37 

Triangle, inferior carotid, 201 
occipital, 206 

subnn \illary, or digastric, 199 
sub-occipital, 213 
sub-scapular, 342 
superior carotid, 201 
supra clai icular, or subclavian, 
207 

Triangles of the nock, 198 
Triangular fibro cartilage, 397 
Tricuspid valve, 307 
Trifacial neri es, origin of, 40 
Trochlea, 91 

Trochlear nen es, origin of, 40 
Tuber cinereuin, 38 
Tubercle, bicipital, 3o2 
carotid, 189 
conoid, 325 
infra glenoid, 331 
of Lisfranc, 220 
of Lower, 279 
supra-glcnoid, 331 
Tuberosity, deltoid, 335 
Tunica Ruyschiana, 97 
Tympanic cavity, 65 
Tympanum, or middle car, 60, 65 
arteries of, 71 
veins of, 71 
W ills of, 67 

U 

Ulna, head of, 375 

interosseous edge of, 375 
o'sification of, 396 
shaft of, 373 
styloid process of, 375 
0 Inar artery, 391 

branches of, in the forearm, 
391 

line of reference for, 393 


Umbilicus of the membrana tympani, 
65 

Ungual phalanges, 401 
Utricle, 72, 75 
Uvea, 100 
Uvula, 157 

V 

Vagus non e, 43 
Vallecula, 27, 38 
Valve or valves , 

aortic semilunar, location of, 311 
aunculo-ventricular, flaps of, 
2S1 

bicuspid, or mitral, 283 
coronary, 277 
Eustachian, 303 
mitral, 308 

location of, 311 
of Hasner, 113 
of Thebesius, 279 
of tributary vein to axillary 
i ein, 344 

of Vieussens, 40, 49 
semilunar, of aorta, 284 

of pulmonary arteries, 282 
location of, 311 
tricuspid, 279 

location of, 311 
safety arrangement of third 
flap of, 307 
Varoui, pons, 46 
Vas aberrans, 352, 355 
spirule, 74 
Vasa vasorum, 299 
Vascular circle of the lips, 124 
Vaso constrictor nerves, 300 
Vaso dilator nen es, 300 
Vaso motor nerves, 299 
Vein or veins 
angular, 12o 
anomalies of, 296 
anterior jugular, 192 
median, 26S 
auditorj, 73 
axillary, 344 

influence of costo coraco d 
membrane upon, 344 
relation of, to axillary ar- 
terj , in different positions 
of the arm, 34 i 
tributaries of, 344 
basilic, 351 
brachial, 369 
braehio cephalic, 222 
bronchial, 271 
cardiac, 277 
cavernous plexus of, 19 


Vein or veins 
cephalic, 349 
cervico dorsal spinal, 213 
circumflex, 344 
coats of, 297 

common jugular, 203, 225 
communication of, 296 
coronary, 276 

course of, in various localities, 
296 

deep faci il, 125 
radial, 389 
diploic, 15 
emissary, 9 
ethmoidal, 115 
external jugular, 191 
valves of, 192 
facial, 125, 199, 203 
frontal, 9 
hepatic, 304 

inferior thyroid, 235, 239 
infra orbital, 145 
innominate, relative position of, 
222 

valves of, 223 
intornal jugular, 134, 203 
mammary, 223, 259 
maxillary, 141, 102 
larger posterior superficial ulnar, 
408 

posterior ulnar, 377 
left innominate, 2S8 
lingual, 167, 203 
mastoid, 9 
median basilic, 36S 

with reference to v one- 
section, 368 
cephalic, 368 
mediastinal, 223 
middle thyroid, 203 
nasal, 110 

peculiarity of, in children, 
11d 

occipital, 9, 192, 203 
oesophageal, 317 
of the breast, 250 
of the choroid coat, 97 
of the dura mater, 18 
of the forearm, 377 

" importance of recognition 
of, in the application of 
bandaging, 378 
of the larynx, 17 <1 , 1S4 
of tbe nn«al cavities, 115 
of the pinna, 63 
of the scalp, 9 
of the ty mpanum, 71 
ophthalmic, 95 
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Vein or reins 

peculiarities of, in certain organs, 
296 

pharingeal, 203 
plexus of, 17a 

plexus of, at root of neck, 223 
portal, 304 

posterior auricular, 9, 192 
pulmonary, 270, 290 

in relation to the pulmonary 
arteries, 269, 290 
openings of, 283 
ranine, 167 

relative position to the main 
trunks of the arteries, 29S 
renal, 222 
scapular, 342 

small superficial anterior ulnar, 
377, 408 

structure of nails of, 297 
subclavian, 221 

right and left, 229 
submaxillary, 192, 199 
sub scapular, 344 
superficial and deep, 296 

at the bend of tho elbow, 
367 

at the wrist, 407 
communicating, 378 
median, 377 
of the hand, 408 
radial, 377 
superior thyroid, 203 

middle, and inferior thy- 
roid, 235 

supra scapul vr, 229 
sjstemic, 296 
temporal, 9 
thymic, 223 
tonsillar, 171 

transi ersilis colli, 206, 233 
transverse facial, 192 
umbilical, 303 
valves of, 297 
\ ertebrnl, 215, 233 


Velum mterpositum, 23, 51 
pendulum palnti, 157 
Vena anastomotica, 368 
azygos major, 267, 319 
minor, 319 

cava inferior, opening of, 278 
cava superior, 222, 287 
opening of, 278 
cephalica polhcis, 408 
salt atella, 408 
Vente comites, 292, 296 

of brachial artery, 357 
of great meningeal artery, 
17 

of interosseous artery, 392 
of radial artery, 389 
of superficial cervical ar- 
tery, 233 

of ulnar arterj, 392 
Galeni, 52 
cordis, 279 
lnnotnmat®, 222 
vorticosm, 97 
Venosus ductus, 304 
Ventricle, fifth, of the brain, 53 
fourth, of the brain, 49 
lateral, of the brain, 53 
position of, 60 
left, of tho heart, 283 
walls of, 283 
of Arantius, 50 
of corpus callosum, 58 
right, of the heart, 279 
walls of, 278 
third, of the brain, 51 
Vermiform process of the cerebellum, 
47 

Vermis, inferior, 47 
superior, 47 

Vertebra, dorsal or thoraoio, 248, 249 
prominens, 189 

Vessels, axillary, sheath of, 255 
carotid, sheath of, 225 
position of, 225 
posterior dental, 145 


Vis«cls, palatine, 147 
supra scapular, 330 
Vestibule of tho mouth, 149 
of tho tympanum, 66 
Vibrissm, 111 
Vidian nervo, 142 
Vioussons, vali o of, 49 
Vincula abovo tho knuckle joints, 
386 

Vitreous body, 103 
Vocal cord, falso, 178 
true, 178 

Voico, change of, 183 

W 

Walls of tho auditory canal, 64 
of tho nasal fossm, 111 
of the orbits, 79 
Wharton, duct of, 165 
Willis, cirole of, 22 
Wormian bones, 5 
* Wounds of tho palm, 415 
Wnsbcrg’s none, 360 
Wrist, or carpus, 396 
region of, 396 
surface markings of, 406 
Wrist-joint, 397 

movements of, 398 
synoi ml mombrnno of, 397 
Wry-ncck, 198, 208 

X 

Xiphoid appendix, 246 

V 

Yellow spot of the retina, 105 

Z 

Zinn, ligament of, 89 
Zone of Zinn, 99, 103 
Zvgoma, 138 
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